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EPORT 


ON 


PLASTIC    AND    ORTHOPEDIC    SURGERY.* 

There  is  a  misconception  cherished  in  the  medical  j>rofes- 
sion,  that  the  practice  of  it  is  like  the  business  of  a  shoe- 
maker's shop,  in  which  each  part  of  the  work  is  done  by  a 
particular  operative,  the  first  man  selecting  the  leather  and  the 
last  one  putting  on  the  polish. 

The  truth  is  far  otherwise.  While  by  natural  selection,  or 
by  accidental  circumstances,  special  attention  is  given  to  a 
particular  department,  yet  the  best  success  in  any  one,  re- 
quires a  knowledge  of  all  departments,  sufficient  to  see  the 
relations  of  one  to  the  other.  Then  again,  the  general  practi- 
tioner, outside  of  large  cities,  must  attend  upon  most  of  the 
surgical  cases  which  present  themselves,  because  a  large 
portion  of  the  persons  requiring  attention  are  unable  to  go 
to  specialists  at  a  distance. 

The  report  on  Orthopedics  made  to  the  Illinois  State  Medical 
Society  in  1864,  and  the  Report  on  Plastics  made  in  1867, 
were  attempts  to  make  the  knowledge  of  these  branches  easily 
accessible,  and  the  present  report  is  a  continuation  of  this  ef- 
fort, with  such  additions  as  to  include  the  recent  advances. 
Some  considerations  and  illustrations  are  embraced  in  this 
report  which  belong  equally  to  other  departments  of  surgery. 
It  was  found,  however,  that  they  could  not  be  omitted  with- 
out detriment  to  the  completeness  of  the  comprehension  of 
these  two  branches. 

*The  Committee  on  Surgery  consists  of  Dr.  E.  Andrews,  of  Chicago,  and  Dr. 
D.  Prince,  of  Jacksonville.  Plastic  and  Orthopedic  Surgery  were  assigned  by  the 
chairman  to  Dr.  Prince.  Other  topics  of  Surgery  have  been  discussed  by  Dr. 
Andrews  in  Ms  current  report. 
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PLASTICS. 

WAYS  AND   MEANS. 

Principles. — The  constitutional  preparation  for  plastic  opera- 
tions chiefly  consists  in  such  treatment  as  is  known  to  produce 
a  good  appetite.  This  implies  a  vigorous  and  healthy  process 
of  nutrition,  for  which  the  appetite  is  the  mode  of  asking  for 
the  supply.  In  this  condition  of  rapid  nutrition,  the  plastic 
exudations  are  more  rapidly  solidified  with  a  more  vital  organ- 
ization, and  the  result  is  a  firmer  union  of  parts  brought  into 
contact.  This  general  condition  is  generally  best  secured 
by  a  cathartic  which  thoroughy  clears  the  alimentary  canal  a 
day  or  two  previous  to  the  operation,  followed  by  the  use  of 
quinia,  or  quinia  and  iron,  so  as  to  produce  a  slight  erethism. 
From  two  to  five  grains  of  quinia  may  be  given  in  the  morning 
before  an  operation,  and  from  five  to  ten,  an  hour  or  two  before 
the  operation. 

It  is  thought  from  numerous  trials,  that  quietude  and  comfort 
after  operations  are  best  secured  by  anodyne  doses  which  may 
for  an  adult  be  composed  of  twenty  grains  of  hydrate  of  chloral 
combined  with  a  fourth  of  a  grain  of  morphia.  In  the  practice 
of  the  writer,  anesthesia  is  generally  secured  by  a  mixture  of 
ether  and  chloroform,  administered  upon  some  very  open 
material,  which  permits  a  ready  permeation  by  the  air  and  a 
rapid  evaporation.  Nothing  answers  the  purpose  better  than 
a  patch  of  a  worn  out  towel  of  very  open  texture.  It  is  believ- 
ed that  the  tax  upon  the  nervous  system  occasioned  by  severe 
or  protracted  pain,  is  greater  than  that  occasioned  by  anesthesia, 
and  that  in  addition  to  the  comfort,  there  is  a  positive  gain  for 
the  result. 

Local  disinfection. — It  is  exceedingly  important  to  avoid 
such  morbid  action  in  a  flap,  or  along  the  border  of  any  wound 
as  results  in  redness  and  swelling.  The  use  of  some  anteseptic 
to  prevent  or  correct  the  preterefactive  change  in  the  exuda- 
tions is  necessary  to  this  end.  Carbolic  acid  is  the  best  of 
these,  and  is  to  be  employed  so  dilate  as  not  to  smart. 

A  solution  in  water  of  four  grains  to  the  ounce  may  be 
employed  as  a  lotion  with  which  the  wound  can  be  perpetually 
moistened. 

When,  however,  it  is  the  purpose  to  keep  the  parts  dry  for 
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the  better  retention  by  means  of  plasters,  the  chloride  of  zinc 
mixture  (mentioned  on  page  viii.)  is  more  appropriate. 

One  of  the  most  important  elements  of  success  in  plastic 
operations  is  the  adoption  of  such  plans,  that  failure  of  union 
will  not  involve  total  failure  of  result. 

If  the  flaps  can  be  taken  from  such  places,  and  given  such 
adjustments  in  their  new  positions  as  to  enable  the  operator  to 
feel  unconcerned,  though  he  sees  a  total  failure  of  union,  he  can 
go  quietly  forward,  adjusting  his  plasters  from  day  to  day, 
waiting  for  the  union  to  be  accomplished  slowly  by  granulation 
and  cicatrization,  which  he  had  hoped  to  see  produced  speedily 
by  immediate  union. 

Size  of  flap. — There  is  nothing  more  necessary  than  that  the 
flap  should  be  large  enough.  There  is  especial  danger  of  decep- 
tion in  those  cases  in  which  integument  has  been  put  very 
much  upon  the  stretch  by  the  pull  of  neighboring  cicatrices. 
An  inch  of  surface  will  shrivel  to  a  few  lines  when  the  dis- 
tending force  is  removed;  and  a  flap  which  had  seemed  ample, 
when  viewed  in  its  original  position  previous  to  its  separation, 
ultimately  proves  entirely  insufficient.  The  attempt  by  sut- 
ures and  pins  to  prevent  this  shrinking,  generally  fails;  for 
either  the  stitches  will  cut  out,  or  they  will  produce  such  ten- 
sion of  the  tissues  and  compression  of  the  vessels  as  will  result 
in  the  gangrene  of  the  flap,  through  lack  of  blood  to  keep  up 
its  nutrition. 

The  base  of  the  flap  should  be  in  the  direction  from  which 
the  supply  of  blood  is  derived,  and  the  arteries  supplying  the 
detached  integument  should  not  be  divided,  if  it  is  possible  to 
preserve  them. 

The  cutting  off  of  the  chief  channel  of  supply  may  cause 
gangrene  of  the  flap. 

Cicatrix. — It  is  especially  important  that  there  should  be  no 
cicatricial  tissue  in  the  base  of  a  flap,  for  such  is  the  scarcity 
and  minuteness  of  its  vessels  as  to  make  gangrene  almost  cer- 
tain. Even  when  gangrene  does  not  occur,  the  tendency  to 
shrivel  and  disappear  is  exceedingly  great. 

An  illustration  of  the  atrophic  influence  of  cicatricial  contract- 
ion is  given  in  Ranking' s  Half-yearly  Abstract,  Vol.  50,  p.  282, 
for  Jan.,  1870,  from  the  British  Med.  Jour,  for  Dec.  11th, 
1869,  by  T.  B.  Teale.     A  symblepharon  occured  from  a  burn  by 
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a  hot  cinder,  resulting  in  adhesion  of  a  portion  of  skin  to  the  . 
globe  of  the  eye.  The  operation  was  so  made  as  to  leave  a 
portion  of  skin  adherent  to  the  coraea.  This  gradually  became 
atrophied  and  transparent,  so  as  not  to  be  perceived  at  all,  ex- 
cept by  oblique  light.  The  transparency  of  the  membrane  was 
thus  restored. 

Inferences  are  drawn  with  regard  to  the  uses  to  be  made  of 
this  principle  of  contraction  in  the  treatment  of  tumors.  If 
the  vascular  supply  can  be  cut  off  by  causing  the  vessels  to 
become  involved  in  cicatrices  artificially  produced,  the  growth 
is  retarded  or  arrested.  The  destruction  of  a  small  nevus  by 
inserting  the  virus  of  vaccination  is  upon  this  principle. 

Flap  for  Transplantation  from  one  part  to  another. — Is  it 
better  that  the  flap  should  be  attached  in  its  new  position  im- 
mediately; or  should  it  be  left  for  some  time,  as  advised  by 
Taliacotius,*  and  other  old  masters,  in  order  that  it  may  be 
schooled  to  endurance  in  the  limitation  of  its  vascular  supply? 

The  flap  may  slough,  whether  it  is  stitched  to  the  surface  of 
the  face  or  other  part  to  which  it  is  to  adhere,  or  is  left  for  a 
while  free  upon  the  arm  or  other  part  from  which  it  is  derived. 
It  is  not  any  more  likely  to  slough  when  stitched  in  its  new 
position  than  when  left  unattached,  provided  it  is  not  subject- 
ed to  any  tension.  There  is,  therefore,  no  time  lost  from  failure 
of  adhesion,  in  stitching  it  to  its  new  connection  at  once.  If 
it  sloughs,  the  case  is  no  worse  than  if  it  sloughed  without  the 
coaptation  and  stitching.  In  either  case,  anew  flap  must  be 
taken  from  a  new  location. 

If  the  failure  is  not  by  sloughing,  but  by  the  lack  of  union 
by  the  first  intention,  the  flap  can  still  be  kept  in  position  by 
new  sutures  if  necessary,  and  union  will  ultimately  occur  be- 
tween the  granulating  surfaces. 

Jasper's  case  of  nose  mending,  (page  xv.),  is  an  instance 
of  union  after  a  strip  of  cutaneous  slough  an  eighth  of  an  inch 
in  width  had  occured  upon  the  attached  side  of  the  flap.  As 
the  slough  separated  new  sutures  were  taken,  and  a  very 
narrow  subcutaneous  adhesion  became  the  base  of  a  cutan- 
eous union,  so  close,  that  it  was  difficult  to  distinguish  the 
line  between  the  original  part  and  that  derived  from  the  arm. 

See  Plastics,  page  32,  1807. 
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Compression  of  the  arteries  of  the  lips  and  cheeks. — The 
great  vascularity  of  these  parts  renders  it  important  to  have 
the  means,  (by  simple  compression),  of  speedily  arresting  the 
flow  of  blood  during  and  after  operations.  Figure  1,  in  the 
Report  for  1867, on  Plastics*,  represents  apian  devised  for  the 
compression  of  the  coronary  arteries.  It  answers  the  purpose 
admirably,  and  in  order  to  prevent  any  bleeding  on  the  interior 
of  the  cheeks,  by  aflat  compress  covering  a  considerable  surface, 
an  instrument  has  been  constructed  upon  the  same  principle, 
and  its  form  is  seen  herein  Fig.  1. 

The  compressor  for  the  coronary 
arteries  is  modified  by  adding  the 
plates  at  the  ends  of  the  compressing 
arms.  These  are  so  made  that  they 
will  turn  through  a  half  circle,  thus 
affording  greater  adaptability.  For 
steady  and  reliable  compression,  a  rub- 
ber ring  is  slipped  upon  the  parallel 
arms  where  they  form  an  angle  with 
the  shaft ;  and  if  this  ring  is  too  large 
to  produce  a  sufficient  degree  of  com- 
pression, it  is  folded  once  or  twice  or 
(MeekCompresZr.-AninstTU-™0™  times>  until  the  requisite  force 
Skf°hfCOffi88ito   tresis  obtained.     It  is  capable   of  doing 

hTa"x  fhaft  bent  at  a  right  a11  ^  CaD  be  doQe  ^  tb<3  th,mb  imd 

^JtefStoShSdAgSfi11^™  compressing  a  bleeding  sur- 

ly  for  ornament  and  partly  for  face    Qf    thecbeek,    without      getting 

preventing  the  escape  ot  b.  '  ° 

&  a  shaft  bem  at  a   right  tired,  and  without  being  much  in  the. 

angle,  the  short  arm  of  which  is  '  ° 

made  to  enclose  the  correspond- wav  of  the  patient's  eating  and  drink- 
ing long  arm  of  the  other.  j  s.  o 

c    The  mill  headed  screw ;     c  \\\o\ 
is  for  the  purpose  of  fixing  the       °" 

two  parallel  arms  a  and  &  at  any      Tenaculum  .  Forceps.  * — A  valuable 

distance  from  each  other.  . 

ee  Plates  of  metal  for  tame-  aid  in  the  operations  of  plastic   sur- 

diate  contact  in  compression.    A  r  7  ....    . 

slot  is  made  in  each  of  the  shafts  tjery  is  an  instrument  which  Will  lm- 

«  and  6  to  receive  them,  and  a  °  . 

rivet  is  inserted  to   permir   a  mediately    seize    a    bleeding    artery, 

revolution  of  half  a  circle  for  the  J  _  , 

greatest  possible    adaptation,  arrest  the  flow  of   blood,  and  at  tne 

This  instrument  will  itlso  answer  ,,  , 

the  purpose  of  a  dilator  in  deep  same  time  serve  as    a  handle  to    tne 

dissections  as  for  the  femoral  or  ....  .  , 

the  iliac  artery.  flap  until  it  is  convenient,  by  acupres- 

sure  or    ligature,   to     permanently    close    the    vessel.      The 


*  A  description  of  this  instrument  with  a  wood  cut,  was  published  in  the  American 
Journal  of  the  Medical  Sciences  for  January,  1866,  p.  14V. 
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tenaculum  forceps,  represented  in  Fig.  2,  answers  this  purpose. 
The  instrument  is  represented  as  closed.  It  is  first  a  fenes- 
trated forceps,  the  upper  blade  turning  upon  a  hinge  which  in 
the  figure  is  concealed  by  the  slide  in  the  central  part  of  the 
shaft.  By  the  hinge,  the  upper  blade  turns  nearly  over  upon 
the  handle  spontaneously,  as  soon  as  the  slide  is  drawn, 
being  impelled  by  a  spring  which  in  the  figure  is 
concealed  under  the  slide.  When  the  upper  blade  of 
the  forceps  is  turned  over  upon  the  handle,  the  instrument 
is  a  tenaculum,  having  a  point  or  hook  projecting  from  the 
extremity  of  the  lower  fenestrated  stationary  blade.  The 
instrument  in  this  condition  is  applied  to  a  bleeding  artery 
as  is  done  with  an  ordinary  tenaculum.  The  upper  blade  is 
then  pushed  down  upon  the  lower,  and  is  retained  by  the  slide. 

Fig.  2. 


a.  The  handle  continuous  with  the  shaft,  which  terminates  in  6,  the  fenestrated  low 
er  blade. 

c.  The  tenaculum  point,  attached  to  the  lower  blade. 

d.  The  fenestrated  upper  blade. 

e.  The  guard  for  covering  the  tenaculum  point. 
/.  The  slide  which  holds  the  blades  in  contact. 

The  instrument  then  acts  the  part  of  a  tenacalum  and  a  forceps 
combined.  The  blades  are  made  wide  enough  at  the  extremity 
to  stop  the  bleeding  from  any  artery  severed  in  plastic  surgery. 
When  the  artery  is  secured  by  this  instrument,  the  blood  is  at 
the  same  time  arrested,  so  that  it  is  a  question  of  convenience 
whether  or  not  immediately  to  employ  ligation  or  acupressure. 
The  compression  of  a  small  vessel  between  the  blades  of  the 
instrument,  for  a  little  time,  while  the  remainder  of  the  opera- 
tion is  progressing,  will  often  permanently  arrest  the  hemorrh- 
age. For  the  greatest  convenience  to  this  end,  several  instru- 
ments of  this  kind  should  be  at  hand.  It  will  be  observed,  by 
looking  at  the  figure,  that  the  tenaculum  point  is  protected  by 
a  guard  which  converts  the  fenestra  of  the  upper  blade  into 
two.  This  is  done  for  the  convenience  of  applying  a  ligature. 
When  the  noose  of  the  ligature  is  over  the  largest  surface  of 
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the  blades  of  the  instrument,  it  is  only  necessary  to  draw  upon 
it,  when  it  slides  to  its  position  without  any  possibility  of 
catchiDg  upon  the  tenaculum-point. 

To  Disinfect,  Sutures  and  Ligatures. — Ever  since  the  estab- 
lishment of  the  superiority  of  silver  for  sutures,  it  has  been  a 
desideratum,  so  to  medicate  the  suture  of  thread,  that  it  may 
keep  its  position  in  surgical  favor. 

It  has  also  been  a  great  desideratum  to  obtain  the  flexibility 
of  linen,  silk  or  cotton,  with  the  unirritating  character  of  sil- 
ver wire.  It  is  important  that  the  suture  should  not  only  lie 
against  the  tissues  without  irritating  them,  but  that  it  should 
not  have  lacerated  them  in  being  drawn  in.  If  we  can  have  a 
suture  which  is  as  unirritating  to  the  living  tissue,  as  silver 
wire,  and  in  addition  to  this  negative  quality  of  not  exciting 
inflammation,  is  also  a  disinfectant,  (having  a  positive  quality 
of  preventing  putrefaction,)  we  have  an  improvement  upon 
the  silver  wire. 

The  following  preparations  are  proposed  as  an  approach  to 
this  end : 

Mix  together,  in  the  melted  state,  one  part  of  crystals  of 
carbolic  acid  and  four  parts  of  bees  wax. 

Mix  one  part  of  melted  crystals  of  carbolic  acid  and  eight 
parts  of  simple  cerate. 

Employ  strong  linen  thread  thoroughly  smeared  with  the 
carbolized  wax — the  smearing  of  the  thread  having  been  done 
before  the  time  for  their  use  Then,  at  the  time  of  using  them 
draw  the  thread  through  the  cerate.  This  gives  them  such  a 
facility  for  gliding,  that  as  sutures,  they  cause  scarcely  any 
friction  upon  the  living  tissues,  leaving  them  with  the  least 
possible  tendency  to  inflame. 

Carbolized  sutures,  however,  can  only  boast  of  this  superior- 
ity for  a  very  short  time.  In  all  those  cases  in  which  it  is 
desirable  that  the  ligature  or  suture  should  remain  more  than 
four  days,  the  silver  must  maintain  its  supremacy,  because  in 
this  time  the  carbolic  acid  is  nearly  or  quite  lost  by  solution; 
and  as  the  wax  can  never  completely  saturate  the  thread,  the 
animal  fluids  absorbed  into  the  suture  become  putrid  and  the 
source  of  infection.  Disinfected  sutures  which  are  very  super- 
ficial, which  are  intended  to  secure  a  very  nice  coaptation  of 
surfaces — and  which  can  be  removed  at  the  end   of  four  days 
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may  be  employed  with otit  any  disadvantages    and   with   some 
increased  facility  of  introduction  and  removal. 

The  avoidance  of  cutaneous  ulceration. — In  the  use  of 
plastic  pins  and  of  sutures  that  are  wide-spread  and  deep, 
it  is  found  advantageous  to  protect  the  cutaneous  surface  by 
some  means  of  distributing  the  pressure,  and  a  disk  of  lead 
has  been  used  for  the  purpose,  but  some  ulceration  of  the 
underlying  surface  has  generally  been  the  result. 

I  have  noticed  that  the  absorption  of  the  surface  of  the 
skin  is  prevented  or  diminished  by  the  presence  in  the  paper 
compress  at  the  extremities  of  the  pins,  of  the  mixture  of 
carbolic  acid,  glycerine  and  chloride  of  zinc* 

In  the  operation  for  entropion,  to  be  noticed  further  on, 
in  which  a  silver  wire  is  twis*ted  over  a  small  compress  of 
paper  saturated  with  this  antiseptic  mixture,  there  has  never 
been  a  case  of  ulceration  of  subjacent  skin. 

Galvanic  action,  in  case  of  the  metals, may  have  something 
to  do  in  producing  the  ulceration;  arid  in  the  case  of  the  paper 
compress,  a  part  of  the  explanation  may  be  the  prevention 
of  the  putrefaction  of  the  fluids  unavoidably  present  under 
the   compress,  and  the  consequent  irritation. 

Bibulous  paper,  or  several  thicknesses  of  unglazed  paper  are 
cut  in  small  squares  from  one-third  to  half  an  inch  in  diameter, 
thus :  (See  Fig.  A.)  A  small  hole  is  previously  punched  for 
Fig-  a.  tne  passage  of  the  needle,  unless  it  is  preferred 
that  the  exploring  needle  should  make  the  perfora- 
tion. One  of  these  paper  compresses,  saturated 
with  the  disinfecting  solution  is  slipped  upon 
an  exploring  needle,  and  the  needle  is  made  to 
transfix  the  parts  to  be  retained  in  apposition. 
The  plastic  pin  is  then  inserted  along  the  groove  of  the 
needle;  another  disk  is  slipped  over  the  points  of  the  needle 
and  pin ;  a  thread  is  passed  around  the  heel  and  point  of  the 
pin  and  needle,  as  one  lies  in  the  groove  of  the  other,  and  tied 
across.  Another  compress  prepared  in  the  same  way  may 
sometimes  be  placed  over  the  joining  of  the  wound  under  the 
thread,  to  distribute  the  pressure  of  the  thread  as  it  passes 
across  the  line  of  incision.     After  all  this,  is  done  the  grooved 

♦Take  of  a  solution  of  carbolic  acid  Va  grains  to  the  ounce  of  water— of  a  solution  of 
chloride  of  zinc  24  grains  to  the  ounce  of  water  and  of  glycerine— each  equal  parts 
mix. 
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needle    is    withdrawn,    leaving    the    pin   in    its    situation. 

Acupressure* — The  plan  of  closing  arteries  and  arresting 
bleeding  by  acupressure  is  coming  gradually  into  general  favor. 
The  superior  advantage  of  this  method  over  that  by  ligature, 
is  more  in  the  early  period  of  practicable  removal,  than  in  the 
condition  of  non-absorption  by  metalic  substances. 

It  is  well  known  that  the  irritating  influence  of  the  putre- 
faction within  the  tissue  of  ligatures,  is  scarcely  felt  until  about 
the  time  when  it  is  practicable  to  remove  the  pins  and  wires 
employed  in  acupressure.  From  this  consideration,  the  em- 
ployment of  thread  or  silk,  instead  of  wire  in  connection 
with  pins,  will  not  be  likely  to  forfeit  any  of  the  good 
results  expected  from  acupressure.  The  pliability  of  thread 
renders  it  more  easy  of  extraction  after  the  pins  have  been 
withdrawn,  and  the  besmearing  of  the  thread  first  with  car 
bolized  wax,  and  then  with  carbolized  cerate,  renders  it  as  harm 
less  as  silver  wire,  as  long  as  the  carbolic  acid  remains  un- 
absolved.  (See  page  vii.) 

If  two  needles  are  employed,  one  on  either  side  of  the  vessel, 
the  employment  ol  thread  in  place  of  wire  becomes  more 
practicable.  No  knot  is  to  be  tied  around  the  included  tissue, 
but  a  bow  knot  may  be  made  around  the  heels  of  the  needles 
which  can  be  untied  when  they  are  to  be  removed. 

If,  when  the  needles  are  withdrawn,  (from  the  second  to  the 
fourth  day,)  the  adhesions  should  have  imprisoned  the  thread, 
it  may  be  drawn  out  by  pulling  at  one  end,  while  a  wire  will  not 
come  out  until  its  loop  cuts  through  the  tissues. 

In  addition  to  the  five  methods  enumerated  in  the  Report  of 
1867,  the  following  three  seem  to  complete  the  list  of  possibly 
practicable  methods  of  compressing  vessels  by  means  of  needles. 
All  obscurity  will  be  removed  by  a  glance  at  the  illustrations. 
These  plans  are' taken  from  Hutchison's  prize  essay  in  the 
Transactions  of  the  New  York  State  Medical  Society  for  1869. 

To  commence  the  enumeration  from  the  5th  method  illus- 
trated in  the  Report  on  Plastics  for  1867,  p.  12,  the  first  here 
noticed  is  the  6th.     (See  Fig.  3.) 

In  this  plan,  the  needle  is  pushed  through  the  tissues  by  the 
side  of  the  vessel,  and  a  wire  is  passed  under  the  point  of  the 
needle  and  twisted  over  the  needle  as  in  the  third  method. 

*  Note  to  page  12  of  Plastics,  1867. 
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This  is  sometimes  more  easy  of  execution  and  holds  the  artery 
equally  well. 


Pig.  ». 


Sixth  method  after  Pirrie,  showing  how  the  wire  is  put  on,  from  Hutchison's  Prize 
Essay  in  the  Transactions  of  the  New  York  State  Medical  Society  for  1869. 

Seventh  method  (from  Hutchison)  the  second  method  of  our 
enumeration  reversed.  Fis-  4- 

(See  figure  4.)  In  the 
cut  the  needle  is  pass- 
ing in  through  the  skin 
and  out  through  the 
same  surface,  instead 

of  having  its  entrance  »«|  ? 

and  exit  upon  an  in- 
cised    surface.       The 

object  of  the  proceed- 
ing io  +^  V.  1A  4-U  Seventh  method.  (Prom  Hutchison.)  showing  the 
lDg  IS  DO  noiu  tne  pin  on  the  cutaneous  surface  of  the  flap.  The  artery 
_..„.!  „„„:„„+  „  t,„  is  compressed  hetween  the  middle  portion  of  the 
Vessel  against  a   bone  needleand  the  bone. 

upon  which  it  may  lie,  i.  e.,  to  do  what  is  done  by  the  fingers 
or  by  a  compress  to  arrest  bleeding,  occurring  somewhere  in 
the  distal  direction  from  the  place  of  injury- 

The  eighth,  or  Hutchison's  method,  is  a  modification 
of  the  third  method  applied  to  a  wound  in  which  the  artery  is 
not  divided,  and  is  applicable  in  the  treatment  of  aneurism  and 
in  the  arrest  of  hemorrage  in  branches  of  a  main  vessel  when 
it  is  difficult  to  find  the  bleeding  extremities. 

The  following  is  Dr.  Hutchison's  description  of  the  method: 
"The  artery  is  first  exposed  by  the  usual  incision,  a  loop 
of  wire  about  eight  inches  long  is  laid  in  the  wound  parallel 
with  and  on  the  side  of  the  vessel  next  the  head  of  pin  (a).  (See 
fig.  6.)  The  pin  is  now  carried  through  the  flesh  from  its  cutan- 
eous surface  half  an  inch,  more  or  less,  (according  to  the 
depth  of  the  vessel),  back  from  the  edge  of  the  incision,  so 
as  to  -bring  it  down  to  the  plane  of  the  artery,  and  then 
over  the  wire  and  beneath  the  vessel  without  disturbing 
the  vital  and  organic  relation  with  the  nerve,  vein  or  its 
sneath. 


EXPEDIENTS. 


XI 


F1s-  6-  When  the  point  of  the  pin  has  emerg- 

ed from  beneath  the  artery,  the  wire 
noose  is  thrown  over  the  point  (b).  The 
point  is  then  pushed  through  the 
opposite  flap  at  a  point  corresponding  to 
that  at  which  it  had  entered  (c).  The 
wire  loop  is  then  drawn  tightly  over 
the  vessel,  which  is  now  compressed 
between  the  pin  below  and  the  wire 
above.  Lastly,  the  wire  is  secured  by 
a  half  turn  around  the  pin,  the  wound 
is  then  closed  by  metallic  sutures." 
It  will  be  seen  at  a  glance,  that  this 
The  eighth,  or  Hutchison's,  plan   affords  all   the  security   of  a  liga- 

method— substitute  for  Hp:a-    x  .  _  ,  ,        T,. 

ture  in  the  continuity  of  the  ture  and  admits  oi  early  removal.  It 
artery. 

the  carbolized  thread  is  substituted  for  the  wire,  the  proceeding 
can  be  varied  in  the  first  part  of  the  process  by  passing  the 
pin  between  the  threads  of  the  loop,  instead  of  passing  it  over 
both  as  is  done  with  a  wire. 

Then  finally,  instead  of  a  twist  around  the  heel  of  the  pin,  a 
knot  is  tied  directly  down  over  the  artery.  The  wound  is  then 
brought  together  and  when  (after  four  or  five  days)  the  needle 
is  withdrawn,  the  ligature  is  readily  drawn  out  as  it  is  superfi- 
cial to  the  vessel.  It  will  be  found  convenient  to  introduce  a 
grooved  needle  preparatory  to  the  insertion  of  the  pin,  as  re- 
commended for  sutures. 

Epithelial  Transplantation.— -Much  interest  has  lately  been 
excited,  by  the  demonstration  of  the  possibility  of  making 
epithelical  cells  grow,  after  removing  them  from  the  place 
of  their  formation,  and  depositing  them  upon  another.  This 
is  a  promise  of  a  great  increase  of  resources  in  plastic  surgery. 

M.  Guyon*  first  tried  the  experiment  of  planting  a  portion 
of  detached  cuticle  upon  the  surface  of  a  granulating  wound. 
He  raised  with  the  point  of  a  lancet,  from  neighboring  sound 
skin,  two  minute  patches  of  epidermis,  as  far  as  possible 
avoiding  a  wound  of  the  true  skin.  The  detachment  of  the 
flaps  left  only  a  florid  spot  of  skin  exposed.  He  placed  them 
on  the  center  of  the  wound  at  a  little  distance  from  each  other, 

♦American  Journal  of  the  Medical  Sciences  Oct.,  1870,  p.  555.from  Dublin  Journal  of 
Medicine  and  Surgery,  August,  1870,  from  Oaz.  des  Hopitaux,  Jan.  11, 1869. 
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with  their  deep  surface  applied  to  the  granulations,  and  fixed 
them  by  two  strips  of  plaster  which  formed  part  of  the  dress- 
ing. On  the  next  day  they  retained  their  place  in  spite  of 
profuse  suppuration,  appearing  a  little  swollen  and  whiter  than 
when  transplanted.  On  the  third  day,  they  were  still  in  place, 
and  M.  Guyon  raised  a  larger  piece  of  epedermis,  about  one 
tenth  of  an  inch  square,  -and  placed  it  on  the  wound  some 
distance  from  them.  On  the  next  day,  the  three  flaps  were 
adherent  to  the  surface  and  could  be  rubbed  without  detaching 
them. 

Two  days  afterwards,  the  first  piece  looked  pale  and  thinner 
and  appeared  to  be  extending  at  the  borders.  Next  day  they 
had  united  and  formed  a  pale  patch,  with  epedermis  forming 
around  them.  The  third  flap  was  now  firmly  adherent  and 
surrounded  by  a  little  pale  band;  during  the  following  days, 
this  band,  and  that  around  the  spot  formed  by  the  first  two 
pieces,  extended  more  and  more.  In  a  fortnight  all  these 
spots  were  united,  and  the  islet  so  formed  continued  to  spread 
rapidly. 

A  secoud  experiment  made  on  a  wound,  the  border  of  which 
had  not  shown  signs  of  cicatrization  failed ;  the  grafts  of  epi- 
dermis falling  off"  after  having  been  some  days  slightly  adher- 
ent. 

The  writer  has  made  numerous  experiments  in  transplant- 
ing patches  by  this  method  upon  healthy  granulating  surfaces 
and  has  failed  in  all.  Dr.  Hodgen,  as  appears  farther  on,  has 
also  failed  in  attempting  to  work  upon  healthy  granulations. 

Dr.  David  Page,  of  Edinburgh,*  has  experimented  by 
shaving  off,  by  means  of  a  bistoury  or  razor,  thin  layers  of 
cuticle,  superficial  to  the  true  skin,  and  brushing  them  from  the 
blade  of  the  knife  upon  the  granular  surface.  A  strip  of 
adhesive  plaster  is  laid  over  the  cells  thus  transplanted. 

Dr.  Page  thinks  that  "the  so-called  skin  grafting  consists 
not  in  a  transplantation  of  true  skin,  but  of  epithelium  only."" 
He  says  :  "  It  is  quite  unnecessary  to  put  the  patient  to  the 
pain  of  (tutting  a  piece  of  healthy  skin  from  the  body."  He 
thinks  there  is  no  increased  approach  to  the  character  of  true 
skin  by  this  process ;  that  it  is  only  increased  rapidity  of 
cicatrization  that  is  gained.  

*Britibh  Medical  Journal  Dec.  17,  1870,  copied  into  Phila.  Medical  news,  February 
1870. 
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Dr.  John  T.  Hodgen,  of  St.  Louis,  has  achieved  some 
gratifying  results  in  the  transplantation  of  epithelium.  He 
says  that  he  has  invariably  failed  in  attempting  to  make 
epithelium  grow  upon  granulations  which  are  of  vigorous 
growth  and  bathed  with  a  purulent  effusion.  It  is  im- 
portant therefore,  that  the  ucler  should  be  allowed  to  progress 
until  there  is  very  little  discharge,  «and  a  smooth  surface  to 
which  to  apply  the  graft. 

His  experiments  have  been  made  in  three  methods  : 

1st.  The  original  method  of  Guyon,  that  of  snipping  off 
the  thinnest  possible  portions  of  true  skin,  with  the  epithelial 
layer. 

2nd.  The  method  of  Page,  wbich  consists  in  scraping  off 
the  epithelial    scales. 

3rd.  Removing  sheets  of  detached  portions  of  epithelium, 
and  transferring  them  to  the  surfaces  of  ulcers  not  inclined  to 
heal 

This  is  his  mode  of  proceding  according  to  the  first  method : 
A  vei-y  fine  cambric  needle,  fixed  in  a  handle,  is  passed  through 
as  small  a  piece  of  skin  as  possible.  A  sharp  knife  is  passed, 
with  a  sawing  motion,  under  the  needle,  shaving  off  a  por- 
tion of  skin  of  the  size  of  a  canary  .seed,  transfixed  by  the 
needle.  The  needle  with  the  graft  upon  it,  is  then  laid  upon 
the  ulcer  in  the  same  position  as  upon  the  skin.  The  back  of 
the  knife,  after  being  dipped  in  water  is  then  laid  upon  the 
needle  as  it  is  withdrawn.  A  cerate  dressing  is  then  applied,  and 
the  part  is  not  disturbed  for  several  days.  At  the  end  of  two 
weeks  the  graft  becomes  apparent,  and  at  the  end  of  a  month 
it  becomes  as  large  as  a  finger  nail. 

The  second  method  consists  of  scraping  the  scales  of 
epithelium  from  another  part  of  the  body,  and  dusting  them 
upon  the  granulating  surface.  These  are  the  scales  which  are 
usually  thought  to  have  lost  their  vitality  and  to  be  only  for- 
eign substance  to  the  living  tissues.  According  to  these 
experiments,  they  seem  to  be  capable  of  multiplying  and  form- 
ing continueous  sheets  of  new  epithelium  more  raj>idly  than 
the  large  grafts  employed,  according  to  the  first  method. 

The  third  method  consists  of  the  application  of  sheets  of 
epithelium  which  have  become  spontaneously  detached. 

This  third  method  is   supposed  to  be   original  with   Dr. 
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Hodgen,  and  only  one  experiment  had  been  made  at  the  time 
his  report  was  furnished.  It  remains  to  be  seen  from  future 
observation,  how  far  physiologists  have  been  mistaken  in  sup- 
posing that  these  dried  epithelial  scales  were  dead,  like  the 
outer  bark  of  a  tree. 

The  accompanying  cut,  (Fig.  6),  gives  the  appearance  thirty 
days  after'grafting,  by  the  first  method,  upon  an  ulcer  upon 
the  leg  of  a  negro. 

Fig.  6. 


Dr.  Hodgen's  case  of  skin  grafting  engraved  from  a  photograph  taken  30  days  after 
implantation. 

Dr.  Andrews  has  had  a  few  successes,  among  many  failures, 
in  cuticular  transplantations.  He  has  followed  only  the  first 
method.* 

Dr.  W.  H.  H.  King  has  succeeded  in  transplanting  cuticle, 
by  the  first  method,  upon  an  ulcer  upon  the  back  of  a  negro, 
who,  some  years  ago,  received  a  burn  which  is  sometimes 
healed  and  sometimes  an  open  ulcer.  For  observation  the  pig- 
ment of  the  negro  is  a  great  advantage. 

SPECIALTIES. 

Rhinoplasty — a    new   method  by  John    Wood  of  King's 
College  Hospital,  London. — fFrom  the  Half  Yearly  Abstract, 
July,  1870,  p.    173 — from  the  Lancet  for  Feburary,  1870. 
The  following  ingenious  method  is  worthy  of  attention : 
A   portion   of  the  upper  lip  is  employed  in  forming  the  new 

•See  Report  on  Surgery  in  Current  Transactions. 
tNote  to  page  40,  of  JPlasiics.  1867. 
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nose,  by  involuting  both  its  mucous  and  its  cutaneous  surfaces. 

The  upper  lip  is  first  cut  through  vertically  by  two  parallel 
incisions,  extending  up  from  the  vermilion  border,  each  a 
sufficient  distance  from  the  median  line.  The  middle  portion 
of  the  lip  having  been  turned  up,  the  mucous  membrane,  with 
half  the  subjacent  substance  is  dissected  off,  but  is  not  detached 
at  the  vermilion  border,  in  order  to  make  a  long  raw  surface 
which  presents  forward  when  the  lip  is  undoubled  and  laid 
over  the  cavity  to  be  filled.  The  upper  end  of  this  flap  is  stitch- 
ed to  a  surface  made  raw  above  the  opening  to  be  covered.  A 
large  flap  is  then  dissected  from  each  cheek,  thebase  of  which 
is  toward  the  inner  canthus,  for  the  supply  of  blood.  These 
flaps  are  brought  together  in  the  middle  line,  the  raw  surface 
above,  coming  in  contact  with  the  raw  surface  of  the 
upturnedlip.  The  remaining  portions  of  the  upper  lip  (after 
extensive  dissection  of  the  cheek  from  the  superior  maxillary 
bone)  are  brought  together  as  is  done  in  hare-lip.  The  space 
left  upon  the  cheeks  are  covered  as  much  as  possible  by  sliding 
the  integument.  Tubes  through  which  respiration  can  be 
carried  on  are  placed  under  the  flaps,  one  on  either  side  of  the 
septum  which  has  been  made  by  turning  up  the  section 
of  the  lip.  These  maintain  the  contour  of  the  part,  until 
some  degree  of  solidity  has  been  attained.  The  result  is  Baid 
to  have  been  very  satisfactory. 

Rhinoplasty — -filling  a  large  semi-lunar  gap  in  the  left  ala 
of  the  nose. — H.  Jasper,  received  several  years  ago,  a  mutila- 
tion of  the  nose  on  account  of  which  several  plastic  operations 
have  been  performed  by  another  operator.  He  desired  as  little 
scarring  of  his  face  as  possible,  and  after  a  statement  of  the 
different  methods,  he  decided  to  have  a  flap  taken  from  his 
arm. 

Dec.  27,  1870.  Having  taken  a  cathartic  the  day  preceed- 
ing,  a  flap  was  dissected  from  the  left  arm  above  the  elbow, 
with  the  base  toward  the  shoulder,  and  attached  by  silver 
sutures  and  pins  to  the  defective  portion  of  the  nose  previous- 
ly denuded.  Strips  of  isinglass  plaster  were  applied,  and 
these  were  then  and  afterward  frequently  smeared  with  the 
antiseptic  mixture  of  chloride  of  zinc,  glycerine  and  carbolic 
acid  already  mentioned.     (See  page  viii.) 

The  operation  was  done  in  sleep  from  inhalation  of  a  mixture  of 
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ether  and  chloroform.  The  arm  was  thereafter  maintained 
against  the  head  by  Taliacotius'  bandage. 

28th.  Has,  taken  100  grains  of  Hydrate  of  Chloral  producing 
sleep — ate  a  few  small  crackers  and  drank  through  a  tube,  the 
mouth  being  inaccessible  for  cup  or  spoon. 

29th.  Took  100  gr.,  31st,  35  gr.,  Jan.  1st  35  gr.  of  Hydrate 
of  Chloral 

Jan.  2d.  (6th  day.)  Removed  the  plasters  and  stitches. 
Found  a  margin  of  cutaneous  slough  embracing  the  sutures, 
except  one  of  the  two  pins  which  held  fast. 

fhere  is  some  deep  adhesion.  Removed  the  slough  and  in- 
troduced three  silver  sutures,  bringing  the  cutaneous  granu- 
lating edges  together. 

Jan.  4th.  New  stitch  introduced  as  a  measure  of  precaution 
— good  appetite. 

Jan.  7th.  A  transverse  cut  was  made  upon  one  edge  of  thj 
flap,  to  accustom  its  circulation  to  a  narrower  isthmus. 

Jan.  8th.  There  is  union  along  half  the  line  of  opposed  in- 
cised surfaces.  An  additional  silver  stitch  was  introduced 
through  the  flap  under  which  it  was  retained  by  a  button 
upon  one  end,  and  held  at  the  other  end  by  a  plaster  over 
the  nose. 

Takes  30  grains  of  Hydrate  of  Chloral  every  night. 

Jan.  11th.     Another  stitch. 

Jan.  13th.  Introduced  another  stitch,  and  the  cut  previously 
made  on  the  edge  of  the  pedicle  of  the  nap  was  extended,  prepar 
atory  to  its  final  separation. 

Jan.  14th.  (18  day.)  Severed  the  flap  from  the  arm,  refreshed 
the  edges  which  had.  not  adhered,  put  two  stitches  through 
this  portion,    and  applied   small  strips  of   plaster  as  before. 

Jan.  15th.     The  lower  edge  of  the  flap  appeared  gangrenous. 

Jan.  18th.  The  greater  part  of  the  flap  found  to  have  mor- 
tified, and  the  dead  portion  was  cut  away  from  the  living. 

Jan.  23d.  The  small  patch  of  tissue  derived  from  the  arm 
looked  well,  but  the  notch  was  not  sufficiently  filled  up. 

The  health  being  good;  another  operation  was  performed 
for  the  purpose  of  completing  the  obliteration  of  the  notch 
by  material  derived  from  the  nose  itself. 

The  first  variety  of  the  second  method,*  that  is  the  sliding 

*See  Plastics  of  1867,  pp.  22  andST,  lor  classillcation  and  explanation. 
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of  a  flap  in  a  curved  line,  was  resorted  to.  A  curved  incision 
was  made  along  the  natural  groove  which  connects  the  ala 
with  the  body  of  the  nose,  permitting  the  ala  to  be  brought 
upward  and  forward  to  fill  the  notch.  The  accompanying 
outline  Avill  afford  a  conception  of  the  plan.     (Sec  Fig.  7.) 

This  operation  failed,  in  consequence  of  a  slough  of  the  tissue 
back  of  b,  though  some  gain  was  made  in  reducing  the  depth 
of  the  notch. 

April  18th.  Jasper  returned.  The  cicatrization  being  complete 
and  the  redness  of  recent  inflammation  having  disappeared, 
the  operation  was  repeated.  The  sutures  and  the  pins  were 
removed  on  the  5th  day — a  complete  success. 


Fisr.  7. 


Fig.  8. 


a.  The  point  of  the  nose.    6.  Notch. 

The  black  line  behind  a.  b.  shows  the  contour  of  the  front  of  the  nose. 

c.  Slit  made  behind  the  notch.    In  Fig.  8,  the  line  c.  becomes  straight. 

d.  An  incision  along  the  groove  between  the  ala  and  the  body  of  the  nose  in  a 
curved  line,  commencing  at  a  point  bisecting  the  slit  c. 

e.  The  flap,  the  elevation  of  whichis  to  crowd  out  the  substance  behind  6,  and  fill 
the  notch.   /.  The  point  of  the  flap.    g.  The  upper  end  of  the  slit  c. 

The  elevation  of/ to  g  in  figure  8  shows  the  completion  of  the  operation. 

Canihoplasty .  *-A  plan  of  elongating  the  palpebral 
fissure  is  illustrated  by  Fig.  9,  from  an  article  upon 
i  granular  lids  by  Dr.  Ruschaupt  in  the  American  Prac- 
^  titioner  (Louisville),  for  February,  1871.  This  is  the 
■Ik -mode  of  operating.  "  The  lids  being  kept  well  apart 
||18'  by  means  of  a  spring  speculum,  the  external  com- 
iF  missure  is  divided  by  a  knife  or  scissors  to  the  ex- 
„  tent  of  three  or  four  lines.     The  wound  presents  the 

form  seen  in  the  diagram.  The  conjunctiva  at  a 
Canthopiasty  *s  then  united  by  a  delicate  suture  to  the  integument 
aunt    Rusch"  at  &•     In  the  same  way  c  is  united  to  d  and  e  to  f.n 

*Note  to  page  53  of  Plastics  1867. 
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The  practical  objection  to  the  plan  is,  that  the  mucous  mem- 
brane ;  already  too  small  for  the  space  it  has  to  cover,  is  requir- 
ed to  cover  still  more  space.  The  result  will  be  that  the 
stitches  will  cut  out,  or  the  deformity  will  be  gradually  re- 
produced in  consequence  of  the  tension,  acting  upon  the  sur- 
faces, as  is  the  case  with  a  cicatrix  at  the  bend  of  the  elbow 
or  between  the  fingers,  or  else,  the  cutaneous  surface  must  be 
drawn  in  by  the  tension  of  the  mucous  membrane.  The  last 
is  aD  improbable  result.  As  a  remedy  for  granular  lids  on  the 
principle  of  relieving  the  tension  of  the  mucous  membrane, 
this  plan  of  operating  is  defective  in  theory  and  must  gen- 
erally fail  in  practice. 

It  was  in  consequence  of  repeated  failures  by  this  plan  of 
operating,  that  the  idea  was  forced  upon  me,  of  turning  in  a 
tract  of  skin  to  supply  the  deficiency  of  the  mucous  membrane. 
The  importance  of  having  the  inverted  skin  free  from  the 
minute  hairs  which  cover  most  of  the  face,  makes  it  necessary 
to  take  it  from  the  upper  or  the  lower  lid.  Fortunately,  this 
necessity  coincides  with  the  indication  generally  present  to 
remove  the  inversion  of  the  lid.  The  lower  lid  is  the  place 
of  choice,  but  the  flap  can  without  difficulty  and  without  subse- 
quent deformity  be  taken  from  the  upper  lid,  or  first,  a  flap  can  be 
taken  from  one,  and  after  adhesion,  another  flap  can  be  turned 
in  from  the  other  lid,  and  this  can  be  repeated  several  times 
if  there  should  in  any  case  be  any  necessity  for  it. 

The  cuts,  (Fig.  10  and  11,)  are  reprinted  from  the  report  of 
1867,  in  order  to  make  this  report  more  nearly  complete  in 
itself  on  this  subject. 

Fig.  10,  represents  the  external  commissure  contracted  by 
cicatricial  shrinkage  following  protracted  inflammation. 
The  space  from  which  the  flap  has  been  taken,  is 
seen  below  the  outer  part  of  the  lower  lid,  and  the  flap  itself 
is  turned  up  with  the  wire  passing  through  it,  which  is  to  be 
the  suture  to  hold  it  in  its  new  position. 

A  dotted  horizontal  line,  shows  the  place  in  which  a  deep 
incision  is  made  under  the  base  of  the  flap,  to  extend  the 
external  canthus.  A  free  dissection,  which  cannot  be  shown 
in  the  figure,  is  made  in  the  mucous  membrane  behind  the 
outer  part  of  the  upper  lid  for  the  reception  of  the  flap,  when 
turned  in  to  occupy  the  place  of  the  mucous  membrane. 
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Entropium — the  deformity  and  the  new  operation  for  its  relief. 

Fig.  11,  represents 
the  operation  com- 
pleted. 

The  flap  has  disap- 
peared behind  the  up- 
per lid,  and  the  retain- 
ing suture  passes  out 
under  the  brow  and  is 
twisted  over  a  paper 
compress,  disinfected 
by  soaking  in  the 
mixture  of    chloride, 

Fig.  11.    The  operation  completed.  of  zillC,  glycerine  and 

carbolic  acid. 

The  ligature;  seen  to  be  twisted  and  hanging  out  at  the 
external  canthus,  is  for  finally  extracting  the  loop  of  silver 
wire,  but  it  is  not  necessary  as  the  wire,  (like  a  metalic 
suture  introduced  any  where  else,)  can  be  straightened  and 
withdrawn. 

It  has  been  learned  by  experience,  however,  that  this  reserve 
ligature  for  the  withdrawal  of  the  looj)  of  wire,  is  of  great 
utility  in  preventing  the  occurrence  of  an  abscess  in  the  lid. 
One  has  never  occurred  under  the  observation  of  the  writer 
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with  the  presence  of  this  conductor  for  pus,  while  the  forma- 
tion of  an  abscess  has  not  been  infrequent,  in  its   absence. 

The  integument  beneath  the  lower  lid,  adjoining  the  space 
from  which  the  flap  has  been  dissected,  (Fig.  11.)  has  been 
brought  together  and  retained  by  interrupted  sutures. 

Spasmodic  Trichiasis. — The  importance  of  avoiding  or  re- 
moving the  inversion  of  eyelashes  though  only  spasmodic,  is 
not  sufficiently  appreciated  as  a  means  of  controling  acute  and 
subacute  inflammation. 

The  inflammation  precedes ;  then  there  comes  great  intoler- 
ance of  light.  This  induces,  by  ^reflex  action,  an  extreme 
spasmodic  contraction  of  the  orbicularis  palpebrarum  and 
in  some  persons  the  result  is  an  inversion  of  the  eyelashes,  more 
often  of  the  lower  lid.  The  gliding  of  the  little  hairs  upon  the 
corneal  and  the  conjunctival  surfaces  aggravates  the  inflamma- 
tion, and  this  in  turn  increases  the  spasmodic  action. 

It  would  suffice  to  divide  the  muscular  fibres  at  the  external 
angle  by  a  simple  incision,  (as  in  Fig.  9.)  only  that  in  those 
severe  inflammations  which  have  already  continued  several 
months,  the  closure  of  the  incision  will  be  complete  and  the  old 
contraction  re-induced,  before  the  subsidence  of  the  inflamma- 
tion. It  has  been  found  most  satisfactory  to  perform  the 
operationrby  inversion  (Fig.  10  and  11,)  first  recommended  to 
the  profession  for  the  cure  of  permanent  trichiasis. 

In  the  cut,  theflap  is  taken  from  the  lower  lid  and  turnedin be- 
hind the  upper,  but  as  in  the  operation  for  permanent  trichiasis 
the  location  can  be  reversed.  This  not  only  answers  all  the 
purposes  of  a  simple  incision,  but  it  renders  the  recurrence  of  the 
spasm,   by   too   speedy  healing,  impossible. 

Case. — Mr.  J.  C,  aged  about  40  years,  has  had  general  inflam- 
mination  of  both  eyes  for  a  long  time,  and  lately  has  had 
hypopyum  or  a  purulent  collection  in  the  central  part  of  the 
cornea  of  the  right  eye.  There  is  an  inversion  of  the  cilise  of 
the  lower  lid  keeping  up  inflammation  of  the  cornea.  This, 
exists  upon  both  sides,  but  is  greatest    upon  the  right. 

There  is  a  deep  granular  condition  of  the  lids,  and  a  general 
deep  redness    of  the  vascular  tissues. 

Oct.  29th,  1870.  Under  anesthesia  the  muscular  fibres  relaxed 
and  the  trichiasis  entirely  disappeared.  The  operation  by  inver-. 
sion  was  performed,  and  on  recovery  from  the  anesthesia,  the 
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ciliae  stood  out  naturally  and  did  not  again  become  inverted. 
The  margin  of  the  cornea  was  at  the  same  time  punctured; 
the  cataract  needle  passing  far  enough  in,  so  that 
by  the  deflection  of  the  handle,  the  ciliary  band  was  divided 
on  the  withdrawal  of  the  instrument,  with  the  escape  of  a 
portion  of  the  aqueous  humor. 

Nov.  11th.  The  inflammation  is  fast  disappearing  in  both 
eyes,  and  the  angle  of  the  eyelid  operated  upon,  is  without 
deformity.  The  result  has  vindicated  the  propriety  of  the 
practice.  The  cornea  was  for  the  time  being  relieved  from 
the  irritation  of  perpetual  scratching  by  the  eyelashes,  and  in 
addition  to  this  advantage,  the  danger  of  a  permanent  trichiasis 
is  averted.  In  the  progress  of  the  recovery,  the  right  eye, 
which  had  been  the  worse  ot  the  two,  gained  upon  the  other . 
This  patient  went  home  in  February,  so  far  recovered  as  to  go 
about  upon  his  farm,  but  after  a  month  of  improvement,  he  was 
obliged  to  return  on  account  of  a  relapse,  but  there  has  been  no 
return  of  the  trichiasis.  May  16th.  The  patient  is  in  process 
of  recovery.  There  has  been  no  return  of  trichiasis.  June 
16th.     Recovery  nearly  complete. 

M.  C,  a  well  grown  girl  12  years  of  age,  has  had  inflamed 
eyes  for  four  years.  The  sclerotic  is  deeply  injected;  the 
straight  or  radiating  pink  lines  encircling  the  iris  in  a  beauti- 
ful zone.  Two  out  of  these  four  years,  she  has  been  blind  or 
incapable  of  opening  her  eyes  to  the  light,  and  sympathetic 
sneezing  still  accompanies  every  attempt  to  do  so.  The 
examination  had  to  be  conducted  under  anesthesia  to  suppress 
the  sneezing,  and  to  relax  the  orbicularis  muscle  so  that  the 
lids  could  be  opened.  The  ciliae  of  the  lower  lids  were  con- 
siderably inverted,  and  those  of  the  upper  lid  slightly  so. 
The  operation  by  inversion, (Fig.  10  and  l]),was  performed  Dec. 
19th,  1870.  This  was  done  for  the  double  purpose  of  relieving 
the  cornea  of  the  constant  irritation  of  the  contact  of  the  ciliae 
and  at  the  same  time,  of  suspending  in  part  the  pressure  upon  the 
globe,  arising  from  the  spasmodic  contraction  of  the  orbicularis. 
In  this  case,  and  also  in  the  case  of  J.  C,  there  had  not  come 
to  be  a  permanent  trichiasis,  but  only  one  dependent  upon 
continued  muscular  action. 

There  was  in  the  present  case  some  shortening  of  the  palpe- 
bral fissure  previous  to  the  operation. 
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The  case  progressed  to  a  complete  cure  -without  interrup- 
tion, and  the  patient  returned  home  February  9th,  1871. 

A.  B.,  a  well-grown  Miss  of  14,  has  had  inflamed  eyes  for 
six  years;  and  a  part  of  the  time  she  has  been  blind  from 
excessive  sensitiveness  to  light.  The  sclerotic  membranes 
are  very  vascular  and  both  lids  of  both  eyes  deeply  granular, 
without  inversion  of  the  eyelashes,  but  with  shortening  of 
the  palpebral  fissures. 

Feb.  28th,  1871.  Anesthesia  from  chloroform. — A  seton  in- 
troduced into  the  back  of  the  neck,  and  implantation  behind 
the  upper  lids  of  skin  taken  from  below  the  lower  eyelashes 
(as  in  Fig.  10.) 

This  is  done  upon  the  theory  that  the  restoration  of  the 
healthy  vascular  condition  of  the  lids  will  be  rendered  easier 
by  such  implantation  of  integument  behind  the  upper  lid, 
as  will  diminish  the  tension  arising  from  the  cicatricial  con- 
traction incident  to  the  long  continued  granular  growth. 

March  2d.  Two  grains  of  Quinia  and  one  of  Iron  (by 
hydrogen)  every  morning. 

A  powder  twice  a  week  composed  of  Podophyllin  ^  gr., 
Calomel  \  gr.,  Leptandrin  3  gr.,  and  white  sugar  3  gr. 

Four  drops  of  Tinct.  Verat.  virid.  at  2  and  at  4  p.  m. 
every  day. 

March  4th.  Fourth  day  after  the  operation.  The  fine 
thread  sutures  upon  the  lower  lid  removed. 

March  13th.     Removed  the  silver  wire  from  the  lids. 

16th.  Commenced  the  daily  use  of  the  citrine  ointment  up- 
on the  lids. 

18th.  Commenced  the  use,  three  times  a  day,  of  a  mixture, 
so  composed,  that  a  dose  contains  10  grains  of  sulphate  of 
magnesia  \  gr.,  sulphate  of  iron  and  5  drops  aromatic 
sulphuric  acid. 

April  14th.  Went  home  for  a  vacation,  so  far  improved  as 
to  be  able  to  face  the  open  air  daylight  without  pain. 

24th.  Returned  .after  10  days'  absence,  having  still  further 
•improved  during  her  home  visit. 

25th.  The  operation  of  inversion  repeated  upon  the  left  eye 
in  consequence  of  the  want  of  sufficient  opening  of  the  outer 
can  thus,  i.  e.,  there  was  some  approach  to  the  condition  of 
the  canthus  before  the  first  operation. 
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This  was  done  under  chloroform.  The  general  treatment 
already  given,  continued. 

It  will  be  noticed  tbat  this  patient  took,  for  a  long  period, 
two  or  three  grains  of  Quinia  every  morning  and  eight  drops 
of  Tincture  of  Veratrum  viride  every  afternoon. 

It  is  found  by  experience  that  Veratrum  does  not  diminish 
the  appetite  when  given  short  of  nausea,  or  even  though  there 
may  be  naiisea  every  day,  if  the  duration  of  the  nausea  is 
confined  to  nhort  periods.  Hence,  it  is  practicable  to  obtain 
the  general  tonic  effects  of  iron  and  quinia  with  a  diminished 
frequency  of  the  pulse,  and  with  contracted  capillaries  conse- 
quent upon  the  use  of  Veratrum.  The  combination  of 
sulphate  of  magnesia  with  sulphate  of  iron  and  sulphuric  acid 
affords  an  example  of  tonic  and  depurant  agencies  combined. 
The  cathartic  powder  given  at  bed  time  twice  a  week  has 
an  especial  effect  in  clearing  out  the  colon. 

May  27th.  After  a  treatment  of  three  months,  completely 
restored — went  home. 

The  plastic  treatment  is  considered  essential  to  the  result, 
but  the  protracted  constitutional  treatment  is  thought  to  be 
equally  necessary. 

This  may  be  taken  as  an  illustration  of  the  impracticability 
of  reducing  the  practice  of  medicine  to  the  sharp  divisions 
of  specialties,  adopted  in  many  of  the  arts. 

Hare-Lip^  Stokes'  Modification  of  Malgaigne's  Plan* — Dr. 
Wm.  Stokes,  Jr.,  of  Dublin,  (seeDublin  Quarterly  Journal  for 
August,  1870,andthe  American  Practitioner  for  January,  1871,) 
has  proposed  a  modifiication  of  Malgaigne's  plan.  The  original 
plan  is  distinguished  by  leaving  the  vermilion  border  of  the 
lip  uncut. 

This  permits  the  detached  edges  to  hang  down  while  the 
sutures  are  being  applied  for  the  closure  of  the  fissure.  After 
this  closure,  the  projecting  material  is  pared  away  to  the  re- 
quisite extent. 

The  object  of  this,  is  to  obviate  the  occurrence  of  a  notch  at 
the  place  of  joining  of  the  prolabium.  Dr.  Stokes'  modifica- 
tion consists  in  cutting  only  about  two-thirds  of  the  way 
through  the  thickness  of  the  lip,  except  at  the  line  of 
the  vermilion  border  where  the  incision  turns  from  the  vertical 
*Note  to  p.  69  of  Plastics  of  1867. 
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to  the  horizontal  direction,  and  here  the  incision  goes  through. 
Above  this  horizontal  line,  the  superficial  two  thirds,  is  dissect- 
ed from  the  deep  seated  one-third  on  each  side,  and  turned  in 
toward  its  fellow. 

Fig.  IS.  Fig.  13. 


Stoke's  modification  of  Malgaigne's  operation  for 
hare-lip.  A  modified  conformation  of  the 

B.  The  fissure.  deformity. 

K.  The  point  of  convergence  of  vertical  incisions. 

K  b  and  K  b\  Dotted  lines  indicating  vertical  in- 
cisions two-thirds  through. 
a-b  and  «'-&'.  Horizontal  incisions  entirely  through. 

The  tissues  embraced  in  the  diagrams  K  b  a 
andK  b'  a  arc  turned  in  with  their  raw  surfaces 
toward  each  other. 

When  the  sutures  are  applied,  these  inverted  cut  surfaces 
come  in  contact,  greatly  increasing  the  depth  of  the  incised 
surfaces  in  apposition,  and  the  consequent  thickness  of  this 
portion  of  the  lip. 

The  two  projections  of  the  vermilion  border  hang  down,  as 
in  Malgaigne's  operation  and  are  treated  in  the  same  manner. 
A  glance  at  the  cuts  will  make  this  more  plain.  The  dotted 
lines  indicate  vertical  incisions  passing  two-thirds  of  the  way 
through.  The  heavy  black  lines,  the  horizontal  incisions  pass- 
ing completely  through. 

Destruction  of  the  right  cheek,  the  lower  lip  and  half  the 
upper  lip.  Reparation  by  transplanting  integument  from 
below,  by  the  third  method  of  the  author 's  classification.* — At 
the  time  of  making  the  report  of  1867,  the  case  of  Mary 
Bowers,  illustrated  below,  was  incomplete.  The  final  result; 
the  production  of  a  lip  completely  hiding  the  teeth  and  retain- 
ing the  saliva,  had  not  then  been  attained.     The  last  of  the 

♦Note  to  Plastics,  1867,  p.  67. 
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series,  of  four  illustrations,  did  not  therefore  appear  in  that 
report  and  they  are  all  introduced  here  for  the  completeness 
of  the  exhibition.  The  destruction  of  the  cheek  followed  an 
attack  of  cancrum  oris.  No  mercury  is  said  to  have  been 
taken  in  connection  with  the  disease.  Exfoliation  of  portions 
of  the  superior  and  the  inferior  maxilla,  with  the  loss  of  several 
teeth,  occurred  in  connexion  with  the  gangrene  of  the  soft 
parts. 


Fig.  15.  The  con- 
dition three  weeks 
after  the  first  opera- 
tion. 


Fig.  16.    The  condition  after 
the  fourth  operation. 


Fig.  14.  Destruc- 
tion of  the  right 
cheek,  the  whole 
lower  lip  and  half 
the  upper  lip. 

The  deformity  is  illustrated  by  Fig.  14,  with  the  dotted  line, 
showing  the  form  and  position  of  the  flap  elevated  in  the  first 
operation. 

Fig.  15,  shows  the  condition  three  weeks  after  the  first 
operation. 

Fig.  16,  shows  the  condition  after 
the  fourth  operation. 

When  it  is  jjroposed  to  close  large 
cavities,  it  is  often  necessary  to  ac- 
complish much  of  the  detail  in  separ- 
ate operations,  permitting  the  parts  to 
heal  between  times ;  very  much  as  the 
modeler  in  clay  permits  his  work  to 
dry  between  his  sittings. 

Fig.  17,  shows  the  final  result  of  the 
sixth  operation.  A  very  good  face  is 
not  only  secured,  but  the  patient's 
mouth  is  able  to  hold  saliva,  which  is  a  rare  attainment  with  a 
new-made  lower  lip.  The  lip  is  kept  from  falling  down  by  the 
line  of  immobility  about  to  be  described.     (See  page  xxx.) 


Fig.  17.    The  final  resul 
the  6th  operation. 
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Epithelioma  of  the  lower  lip  and  the  left  cheek. — The  cuts, 
(Figs.  18  and  19),  show  a  plan  which  can  often  be  made  avail- 
able in  similar  cases.  The  end  to  be  accomplished  is  the 
formation  of  natural  lip-surface  at  the  corner  of  the  mouth, 
presenting  the  regular  amount  of  vermilion  border  without 
inversion  of  the  skin.  It  is  especially  important  to  avoid 
this  inversion  in  the  male  face,  on  account  of  the  trouble  oc- 
casioned by  the  beard. 

Fig.  18,  will  afford  a  very  good  conception  of  an  epithelioma 
of  one  year's  growth,  in  the  cheek  and  lip  of  Mr.  S.  H.,  aged 
40,  of  temperate  habits  and  in  other  respects  good  health. 
The  shading  is  intended  to  indicate  the  thickness  and  hardness 
of  the  morbid  growth. 

Various  caustic  applications  had  been  made,  by  irregular 
practitioners,  which  only  seemed  to  accelerate  the  increase  of 
the  induration. 

A  deep  ulceration  existed  at  the  left  corner  of  the  mouth; 
the  outer  left  fourth  of  the  lower  lip  was  indurated  without 
increase  of  volume,  and  a  considerable  thickening, with  indura- 
tion, existed  in  the  left  cheek,  the  shape  of  which  is  indicated 
in  the  cut  (Fig.  18).  It  is  convenient  here  to  give  the  result 
of  microscopic  examination. 

The  muscular  tissue  is  everywhere  present  in  the  diseased 
mass.  There  is  no  distinctly  circumscribed  deposit;  but  an  in- 
filtration of  the  normal  tissues.  Epithelial  cells  and  scales  appear 
in  all  parts  of  the  induration  but  no  caudated  cells.  The  part 
had  been  the  seat  of  occasional  lancinating  pains,  but  the  ex- 
amination shows  the  growth  to  be  an  epithelioma.  The  shaded 
surface,  included  in  the  line  a  b,  shows  the  extent  of  disease 
involving  nearly  half  the  lower  lip.  The  incision  was  made 
to  follow  this  line.  The  additional  incisions,  represented  by 
the  dotted  lines  xx  were  made  in  the  skin  parallel  and  near 
to  the  vermilion  border,  in  order  to  give  mobility  to  these  por- 
tion of  the  lips. 

Fig.  19,  shows  the  appearance  after  the  removal  of  the 
tumor  and  the  partial  application  of  the  dressing.  The  free 
portion  of  the  upper  lip  has  been  carried  down  and  joined  to 
the  free  end  of  the  fragment  of  the  lower  lip  at  c,  by  fine 
cotton  thread  sutures  smeared  with  carbolized  wax  and 
cerate.     This  leaves  a  large  opening  into  the  mouth  out  side 
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of  the  newly  constructed  lip.  In  order  to  bring  the  cheek  up 
to  the  lip,  it  is  first  freely  dissected  from  the  maxillary  bone 
to  give  it  mobility.  Sutures  are  then  introduced  to 
bring  the  incised  surface  of  the  cheek  forward,  until  its  contact 
is  secured  with  the  lip.  This  process  is  shown  in  the  cut  by  a 
plastic  pin  e,  around  which  a  thread  d,  is  passed  to  be  tighten- 
ed. A  considerable  elevation  is  produced  in  the  cheek  above 
and  below  the  pin  as  the  opening  is  closed,  and  it  is  better  to 
let  them  remain  for  they  will  diminish  very  much  by  distribu- 
tion and  equalization  of  tension,  and  after  this  process  has 
ceased,  any  amount  of  integument  may  be  removed  which  may 
be  necessary  to  secure  a  smooth  surface.  If,  on  the  other 
hand,  there  should  be  a  failure  to  secure  adhesion,  any  un- 
necessary destruction  of  the  substance  of  the  cheek  would  add 
to  the  deformity.  No  plasters  were  employed.  The  method 
of  reinforcing  the  sutures  with  carbolized  paper  very  much 
diminishes  the  necessity  for  plasters. 

Two  ligatures  were  applied  to  bleeding  arteries  in  the  cheek, 
cut  short,  and  left  to  drop  subsequently  into  the  mouth.  Not- 
withstanding this,  the  blood  flowed  too  freely  into  the  mouth 
after  the  completion  of  the  dressing  and  the  recovery  of  the 
patient  from  anesthesia. 

The  cheek  compressor  (Fig.  1,  p.  v.)  was  applied  and  worn 
for  twelve  hours.  It  completely  arrested  the  bleeding.  If  it 
had  not  been  for  this  instrument,  great  difficulty  would  have 
been  experienced  in  controling  the  hemorrhage. 

This  wound  united  by  the  first  intention  wherever 
incised  surfaces  were  in  contact. 

On  the  third  day  from  the  operation,  nearly  all  the  sutures 
and  one  of  the  two  plastic  pins  were  removed.  In  two  days 
more  the  other  pin  e,  passing  from  the  newly  made  corner  of 
the  mouth  across  the  cheek  was  removed.  There  was  at  no 
time  any  inflammatory  redness  along  the  margins  of  the 
incisions. 

No  plasters  were  at  any  time  applied,  but  the  surfaces  were 
brushed  several  times  a  day  with  the  antiseptic  solution  of 
carbolic  acid,  chloride  of  zine  and  glycerine. 

It  ought  to  be  mentioned  in  connexion  with  this  history, 
that  on  the  opposite  angle  of  the  mouth.     Dieffenbach's  opera- 
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tion  (See  Fig.  20,)  was  made  in  order  to  give  the  mouth 
sufficient  extent. 

April  16th. — The  patient  returned  for  inspection,  on  account 
of  a  slight  ulceration  in  the  vertical  line  in  the  lower  lip, 
where  the  upper  lip  had  been  united  with  the  fragment  of  the 
lower  lip,  marked  c  in  the  cut  Fig.  19. 

A  fraction  of  a  drop  of  carbolic  acid  was  applied,  and  direct- 
ed to  be  re-applied  every  day?  and  to  await  the  result  of  this 
before  submitting  again  to  the  knife. 

April  27th. — The  operation  was  repeated  in  the  same  manner, 
removing  nearly  as  much  tissue  as  before.  Union  by  adhesion 
resulted,  and  the  pins  and  sutures  were  all  removed  on  the 
third  day.  An  additional  pin  was  introduced  on  the  fourth 
day  to  close  afistuleat  the  lower  end  of  the  wound,  through 
which  saliva  dripped,  and  on  the  fifth  day  the  patient  went 
home. 

June  10th.  Up  to  this  date,  there  is  no  return  of  the  dis- 
ease, and  the  deformity  is  nearly  concealed   by   a  moustache. 

Fig.  18.  Fig.  19. 


a  b.  The  line  of  incision  showing  the  extent  of  the  morbid  growth. 
XX.  Dotted  linos  showing  the  places  in  which   incisions  Were  made  outside   of 
the  vermilion  borders  of  the  lips. 
e  e.  The  principal  pin  employed  in  the  dressing. 

c.  The  line  of  joining  of  the  fragment  of  the  vermilion  border  of  the  lower  lip,  with 
that  of  the    upper  lip  brought   from  above. 

d.  The  knotted  portion  of  a  thread  passing  under  the  head  and  the  point  of  the  pin 
(  e  e.)  indicating  the  manner  in  which  the  parts  are  to  be  approximated. 

Deficiency  of  the  Lower  Lip.. — Figures  20  and  21,  are  taken 
from  photographs  of  a  case  of  deficiency  of  the  lower  lip,  from 
gangrene,  said  to  be  dependent  upon  the  use  of  mercury  at  the 
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age  of  two  years.  The 
operation  was  done  April 
9th,  1869,  at  the  age  of 
about  twenty-five.  The 
first  method,  second 
variety,  was  followed — the 
process  is  rendered  readily 
intelligible  by  the  dotted 
lines  on  the  cut.  The 
straight  line  across  the 
chin  is  made  deep  to  the 
ibone,and  the  portion  of  the 
;lip  and  cheeks  above  this 
line  freely  dissected  away 

Deficiency  of  lower  lip  from  mercurial  gangrene,  from    the  bone,    to    permit 

free  mobility.  The  two  tongue  like  portions  are  united  in  the 
median  line,  and  the  mouth  is  then  extended  on  either  side  by 
the  operation  of  Dieffenbach,*  which  consists  of  the  removal 
of  an  area  of  skin  and  subjacent  tissue,  half  or  two-thirds  of 
the  thickness  of  the  cheek,  and  the  making  of  a  horizontal 
incision  through  the  mucous  membrane,  so  as  to  preserve  all 
its  surface. 

The  dotted  lines  around  the  corners  of  the  mouth  illustrate 
Fig.  21.  the  method.     Very  little 

deformity  remained. 

Fig.  21,  has  been  en- 
graved from  a  photograph 
taken  several  weeks  after 
the  operation.  The  most 
important  advice  to  give 
those  who  have  not  had 
experience,  is  to  be  sure 
and  make  a  sufficiently 
free  dissection  of  the 
cheeks  from  the  bone,  and 
to  carry  the  incision  close 
upon  the  periosteum,  in 
order  to  avoid  the  arteries. 

Appearance  several  weeks  after  restoration.  mr-       „i„„ij     r.-      A~n~ 

From  photographs.  lnis    should    be    done 

*See  Plastics,  1867,  p.  76. 
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with  a  strong,  blunt-edged  knife,  made  with  reference  to  cut- 
ting upon  bony  surfaces. 

A  line  of  Immobility* — A  New  Method  in  the  Restoration 
of  eversion  of  the  lower  lip  from  cicatricial  contraction. — A 
Flap  also  brought  from  the  arm. — The  importance  of  the 
method  justifies  a  considerable  detail  in  the  report  of  the  case. 
Miss  A.  C,  aged  23,  was  playing,  when  four  years  old,  in 
front  of  a  stove,  from  which  her  apron  caught  fire,  and  before 
it  could  be  extinguished,  the  arms,  neck,  and  lower  portion 
of  the  face  became  badly  burned. 

The  result  of  the  consequent  cicatricial  contraction  was  an 
extreme  depression  of  the  lower  lip,  completely  unfolding  and 
everting  it,  and  carrying  it  down  to  a  level  with  the  shoulders, 
as  seen  in  the  cut. 

At  the  age  of  five  years, 
or  one  year  after  the  acci- 
dent, and  eighteen  years 
ago,  I  operated  upon  the 
child,  making  extensive 
flaps,  with  their  bases  up- 
ward, restoring  the  lip  to 
its  proper  position. 

The  next  day   after  the 

operation,   the   symptoms 

of  measles   appeared,  and 

the      wound     suppurated 

VN    -throughout. 

The  result  was  a  failure, 
so  far  as  the  lip  was  con- 
a.  c.  previous  to  treatment.  cerned,  but  the  depression 

of  the  lower  eyelids  was  somewhat  relieved.  In  this  parti- 
cular, the  operation  was  a  sufficient  compensation  to  the 
patient  for  the  suffering  attendant  upon  the  protracted  sup- 
puration. 

The  present  condition  is  one  of  entire  inability  to  close  the 

*The  attention  of  the  profession  is  invited  to  an  element  in  plastic  surgery,  first 
publicly  suggested  by  the  writer  in  a  monograph  on  orthopedic  surgery,  published 
by  Lindsay  &  Blakiston,  in  1806,  enlarged  from  a  report  made  in  1864  and 
repeated  at  greater  length,  with  an  illustrative  wood  cut,  in  a  Report  on  Plastics, 
made  to  the  Illinois  State  Medical  Society,  in  1807,  and  also  reprinted  as  a  mono- 
graph. The  plan  has  also  been  briefly  described  in  the  Chicago  Medical  Examiner 
For  January,  1870,  and  in  the  American  Practitioner  for  April,  1871,  p.  222. 
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mouth,  except  by  an  art  the  patient  has  acquired,  of  stopping 
it  up  with  the  tongue.  The  inferior  maxillary  bone  is  per- 
manently bent  by  the  downward  pull  of  the  cicati-ix  in  front 
and  the  upward  lift  of  the  masseter  and  temporal  muscles  be 
hind.  The  lower  incisors  pointed  straight  forward ;  the  tongue 
had  been  educated  to  the  capability  of  preventing  the 
loss  of  saliva. 

Fig.  23. 


A.  C.      Six  weeks  after  the  commencement  of  treatment.  The  further  depression 
of  the  lip  is  prevented  by  the  line  of  immobility  under  the  chin. 

Sept.  29th,  1870.  The  patient  having  taken  a  cathartic  the 
day  before  and  five  grains  of  quinia  the  night  before  and 
again  in  the  morning,  and  being  in  a  state  of  anesthesia  from 
chloroform;  the  dissection  was  commenced  from  below.  The 
depressed  lip,  with  a  wide  margin  of  sound  integument  from 
the  neck  on  either  side,  were  separated  from  the  subjacent 
tissues  and  made  to  glide  up  onto  the  jaw.  In  this  process,  the 
periosteum  was  scraped  off  from  the  base  of  the  jaw,  in  order 
that  the  integument  restored  to  the  chin,  might  not  be  drawn 
down  upon  the  neck,  in  the  progress  of  granulation  and 
cicatrization. 

It  is  this  point,  in  connexion  with  this  case,  which  consti- 
tutes the  improvement  in  the  surgical  art.  The  desideratum 
has  "hitherto  been  to  prevent  the  cicatricial  traction  upon  the 
lip  in  the  process  of  healing.  By  peeling  off  the  periosteum 
along  the  base  of  the  jaw,  contraction  of  the  portion  of  the 
cicatrix  which  lies  upon  the  neck,  is  limited  to  this  denuded 
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line  upon  the  bone,  and  is  fenced  off  from  connexion  with  the 
lip. 

Dec.  9th.  After  the  lapse  of  nearly  six  weeks,  the  denuded 
surface  upon  the  neck  had  nearly  half  healed  over,  and  all 
suppuration  upon  the  anterior  surface  of  the  chin  had  ceased. 
The  entire  absence  of  any  sound  integument  below  the  vermi- 
lion border,  permitted  the  lip  to  be  unfolded  again  and  drawn 
down  upon  the  chin  as  far  as  the  line  of  immobility  at  the 
base  of  the  jaw,  presenting  the  appearance  shown  in  Fig.  23. 
The  abundance  of  integument  upon  the  sides  of  the  face,  gave 
promise  of  material  for  supplying  the  deficiency  upon  the 
chin. 

Second  operation. — Accordingly,  a  strip  of  integument  three 
quarters  of  an  inch  wide  and  two  inches  long  was  dissected  from 
the  base  of  each  cheek,  the  base  being  central.  These  were 
brought  around  (III.  method  2nd  variety)  each  making  a  turn 
of  ahalf  circle,  one  being  placed  above  the  other  and  complete- 
ly covering  the  chin.  These  were  retained  by  silver  sutures 
and  isinglass  plasters  so  as  not  to  produce  tension  or  pressure. 

Unfortunately,  both  thefiaps  sloughecLJ.eaving  the  case  worse 
than  before.  In  the  light  of  this  expdfcence,  the  application 
of  the  strips  of  plaster  was  a  mistake,  though  there  appeared  to 
be  no  compression. 

January  17th,  1871.  After  another  interval  of  between  five 
and  six  weeks,  the  health  having  been  invigorated  by  riding 
out,  cathartics  quinia  and  iron;  and  after  preparation 
by  anesthesia,  a  flap  with  its  base  toward  the  shoulder  was 
taken  from  the  right  arm  and  attached  to  the  chin. 

January,  23rd,  Notwithstanding  pretty  good  adhesion  and 
all  our  care,  the  flap  pulled  off.  The  flap  was  further  dissected 
from  the  arm  and  re-attached  with  the  additional  precaution 
of  drilling  a  hole  through  the  mental  portion  of  the  jaw  and 
attaching  four  threads  to  a  button  under  the  bone;  the  threads 
coming  forward  through  the  orifice  in  the  bone  and  spreading 
out,  passing  through  the  areolar  substance  under  the  flap,  and 
being  attached  to  buttons  of  lead  covered  with  wax  on  the 
outer  border  of  the  flap.  These  buttons  were  ellipses  in 'shape 
and  perforated  at  each  end,  each  orifice  receiving  one  of  the  four 
threads.      This  held  the  arm  to  the  chin  with  great  security. 

January  31st.     The  flap  had  adhered  to  the  chin  throughout 
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and  preserved  a  good  color,  until  these  threads,  acting  as  fast- 
eners of  the  arm  to  the  chin,  were  found  to  have  cut  their  way 
so  far  into  the  substance  of  thejflap,  as  to  cut  off  the  circula- 
tion and  cause  gaugrene  of  about  five-sixths  of  it.  The  remain- 
ing portion  however,  maintained  a  vigorous  vitality.  More 
flap  was  obtained  from  the  arm  by  successive  ligations  until 
the  separation  from  the  arm  became  complete. 

These  ligations  were  made  by,  introducing  from  time  to  time, 
a  plastic  pin  and  passing  and  retaining  a  thread  over  it  until 
the  intermediate  substance  was  cut  through.  Thus  the 
integument  attached  to  the  chin  "became  gradually  accustom- 
ed to  receive  its  blood  through  a  narrower  base. 

February  17th.  For  31  days  the  arm  had  been  kept  in  ap- 
position with  the  chin  by  the  continuity  of  the  flap,  except  an 
interval  of  a  few  hours  between  the  tearing  loose  of  the  origin- 
al flap,  and  its  reposition.  Upon  the  final  separation, 
at  this  date,  it  was  covered  with  cotton  to  prevent 
any  accidental  dej)ression  of  temperature.  After  two 
days,  this  precaution  was  discontinued  and  the  flap  continued 
to  maintain  a  healthy  circulation  through  its  new  attachment 
to  the  chin. 

For  a  long  time,  a  portion 
of  a  small  rubber  tube 
was  worn  under  the  chin, 
and  fastened  over  the  head 
to  prevent  the  coalescing  of 
the  granulations  upon  the 
neck  with  those  under  the 
base  of  the  jaw.  It  was 
unexpectedly  found  that 
although  the  bone  remained 
rough  along  the  surface 
from  which  the  periosteum 
had  been  scraped.,  yet  the 
vigorous      and    redundant 

A.  C.  A  permanently  restored  lip  with  an  granulations  would  bridge 
alranclant  chin  brought  from  the  arm.    From  a  ,.       ,         .  •<?    +i     •  , 

photograph  taken  four  months  after  the  begin-  over    tniS     Dai'rier    "     tlieir 

ning of  treatment.  projecting     surfaces     were 

allowed  to  come  in   contact.     During   the  latter  portion  of 
the  treatment,  a  compress  was  also  worn  under  the  chin  to 
3 


Fig.  24. 
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push  up  the  newly  placed  integument  and  prevent  its  forming 
a  fold  so  as  to  overleap  the  line  of  immobility. 

May  16th.  There  is  still  a  small  portion  of  unhealed  sur- 
face upon  the  upper  portion  of  the  anterior  surface  of  the  neck- 
The  implanted  integument  upon  the  chin  has  nearly  lost  its 
tendency  to  hag  over  in  front  of  the  neck  and  the  orbicularis 
oris  is  constantly  gaining,  in  its  tendency  to  secure  the  perma- 
nent closure  of  the  lips,  without  voluntary  effort.  June  29th- 
Nine  months  from  the  commencement  of  treatment.  The  lip 
maintains  its  position,  independent  of  all  artificial  support- 
Only  a  very  small  surface  upon  the  neck  remains  to  be  skinned 
over. 

Altogether,  this  case  affords  a  gratifying  triumph  over  great 
difficulties ;  the  horizonal  teeth  gradually  assumed  a  perpendic- 
ular position,  being  lifted  up  by  the  pressure  of  the  restored 
lip.  The  operation  of  Teale,  building  a  new  lip  upon  the  old 
one,  is  the  only  other  conceivable  plan  by  which  a  voluntary 
closure  of  the  mouth  could  be  secured.  The  plan  here  pur- 
sued, ultilizes  the  natural  lip  with  its  proper  muscle  and  affords 
to  the  neck  the  possibility  of  being  restored  to  its  natural 
narrowness. 

Intestinal  Plastics. — It  is  important  that  the  conceptions  of 
the  plastic  surgery  of  the  intestines  should  be  simple  and  free 
from  the  idea  of  the  necessity  for  unusual  or  complicated  appli- 
ances, because  the  emergencies  which  commonly  call  for  surgic- 
al operations  do  not  admit  of  delay.  The  first  condition  to  be 
secured,  after  a  wound  of  the  intestine  has  been  made  by  acci- 
dent or  design,  is  the  placing  in  contact  of  surfaces  which  easi- 
ly adhere.  These  are  the  serous  surfaces  of  the  portions  of 
intestine  to  be  held  together.  It  might  be  thought  that  the 
cut  surfaces  should  be  placed  in  contact,  but  they  are  so  thin 
that  it  is  impossible,  by  any  reasonable  number  of  sutures, 
to  prevent  the  escape  of  the  intestinal  contents  through  the 
interspaces  of  the  stitches.  The  continuous  suture  is  the  only 
one  which  could  be  relied  upon  for  the  purpose  of  holding  the 
incised  surfaces  together,  and  even  with  this  suture,  it  would 
be  very  difficult  to  prevent  inversion  or  eversion  of  the  surfaces. 
The  contact  of  the  cut  surfaces  is  the  less  necessary,  as  the 
serous  surfaces  adhere  with  quite  as  much  facility,  and  with 
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the  advantage  that  there  is  no  great  care  necessary  in  adapting 
the  serous  surfaces  to  each  other.  The  interrupted  suture  is 
mors  in  accordance  with  the  fashion  of  surgery,  but  the  continu- 
ous suture  will  here  do  as  well,  and  there  is  this  advantage  in 
it,  that  as  it  is  expected  that  the  suture  will  ultimately  pass  off 
into  the  intestinal  canal,  the  first  part  which  ulcerates 
through  to  the  mucous  surface  serves  as  a  means  of  pulling 
upon  the  other  portions,  until  finally  the  whole  of  it  has  ulcer- 
ated through.  If  however,  it  is  intended  that  the  sutures 
shall  remain  permanently  in  the  tissues,  they  must  be  of  silver, 
interrupted,  and  introduced  with  care  not  to  perforate  the 
mucous  membrane.  The  ends  must  be  cut  off  close  to  the  knot 
or  twist,  in  order  that  they  may  be  easily  covered.  The  best 
general  direction  doubtless  is  to  make  a  continuous  suture 
with  a  common  sewing  needle  armed  with  a  fine  thread  of  silk, 
linen,  or  cotton  which  has  been  repeatedly  drawn  over  the 
carbolized  wax  and  then  smeared  with  the  carbolized  cerate. 
(See  page,  vii.) 

The  capability  of  the  suture  for  absorbing  fluids  is  thus 
very  much  diminished  and  what  is  absorbed  by  the  filament,  is 
held  back  from  going  into  the  putrefactive  change,  until  the 
antiseptic  has  been  dissolved  out,  and  by  this  time  the  suture 
has  been  well  covered  with  plastic  lymph,  affording  protec- 
tion to  the  living  tissue.  , 

The  introduction  of  carbolic  acid  into  the  material  of  the 
suture  does  much  to  diminish  the  necessity  for  the  use  of  silver 
wire,  and  it  is  one  of  the  improvements  for  which  surgery  owes 
very  much  to  Lister. 

The  stationary  condition  of  the  wounded  part.  In  the  opinion 
of  the  writer,  it  is  of  great  importance  to  attach  the  wounded 
portion  of  the  intestines  to  the  abdominal  wall  so  that  the 
wound  in  the  one  shall  come  opposite  that  in  the 
other.  The  indication  is  to  hold  the  injured  portion 
of  the  intestine  in  one  place,  so  that  if  the  plastic  exudation 
upon  its  surface  proceeds  to  suppuration,  there  will  be  a  greater 
likelyhood  of  its  being  walled  in  by  the  surrounding  adhesion, 
and  if  there  should  be  any  leak  of  intestinal  contents,  the 
chances  of  their  external  escape  may  be  greatly  increased.  This 
indication  is  generally  disregarded  by  writers  upon  surgery, 
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but  it  only  needs  to  think  of  it,  to  appreciate  the  danger  of 
permitting  a  wounded  and  inflamed  portion  of  intestine  to  float 
unrestrained  among  the  intestinal  folds. 

It  needs  no  argument  to  show  that  surfaces  will 
more  readily  adhere  by  the  joint  production  of  plastic 
lymph,  than  in  the  condition  in  which  only  one  of  them  is  the 
scat  of  adhesive  effusion.  This  leads  to  the  maxim,  that,  in 
all  cases  in  which  a  loop  of  intestine  inflamed,  or  certain  to 
become  inflamed,  is  returned  from  an  open  icoimd  into  the  ab- 
domen, whether  wounded  or  not,  it  should  be  restrained  by  a 
suture  from  floating  away.  This  applies  to  cases  of  stran- 
gulated hernia,  in  which  a  greatly  inflamed  loop  is  returned  into 
the  abdomen,  after  an  external  incision  has  been  made  through 
which  a  bistoury  has  been  introduced,  for  the  division  of  the 
stricture  which  prevented  the  reduction  by  manipulation. 

Still  more  important  is  the  observance  of  this  rule,  if  the 
intestine  has  been  accidentally  wounded  by  the  bistoury  in 
the  division  of  the  stricture.  A  suture  is  supposed  to  be  in- 
troduced so  as  to  bring  the  sound  surfaces  together  over  the 
wound  in  the  intestine,  however  small  it  may  be,  but  the  effus- 
ion of  plastic  lymph  is  essential  to  the  complete  reparation. 
If  this  fails,  and  the  loop  of  intestine,  instead  of  being  retained 
at  the  abdominal  wound,  is  floating  loose  in  the  abdomen,  the 
danger  of  feculent  effusion  must  be  increased  a  thousand  fold. 
It  will  generally  be  found  convenient  to  attach  this  suture  to 
the  wound  in  the  intestine  and  to  bring  it  to  the  cutaneous 
surface,  not  through  the  abdominal  wound,  but  through  the 
neighboring  tissues,  in  order  to  favor,  as  much  as  possible,  the 
closure  of  the  wound  in  the  abdominal  wall  by  adhesion. 
When  there  is  no  wound  of  intestine,  as  in  most  instances  of 
operations  for  hernia,  the  suture  can  be  attached  to  the  mesen- 
tery or  mesocolon  and  brought  out  through  the  abdominal  wall 
in  the  same  way.  The  theory  is,  that  the  suture  will  be  gradu- 
ally drawn  to  the  exterior  by  moderate  traction,  cutting  its 
way  by  absorbtion,  so  that  the  portion  of  the  suture  attached 
to  the  intestine  or  its  retaining  mesentery,  is  the  last  be  dis- 
engaged through  the  skin. 

For  the  purpose  of  such  a  suture,  a  silver  wire  possesses 
the  obvious  advantage  of  the  absence  of  the  possible  genera- 
tion of  any  putrefactive  irritant. 
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Posture  and  Medicine. — The  same  necessity  which  indicates 
the  use  of  a  suture  to  retain  the  injured  intestine  in  one  place 
to  favor  adhesion,  also  indicates  the  necessity  for  perfect 
quietude  in  the  patient's  posture,  in  order  to  favor  the  ready 
adhesion  of  adjacent  parts,  and  to  avoid  the  breaking  up  of 
whatever  union  may  have  heen  already  secured. 

Opium  is  for  the  same  reason  universally  indicated  to  arrest 
the  vermicular  movement  of  the  intestinal  loops  among  them- 
selves. However  constipated  the  patient  may  already  be;  no 
cathartic  is  on  any  account  to  be  administered  during  four  or 
five  days  while  the  adhesions  are  tender. 

This  discussion  of  principles  is  necessary,  to  settle  the  course 
of  practice  in  those  permanent  displacements  or  deficiences 
of  the  intestines  which  require  treatment  corresponding  with 
plastic  operations  in  other  parts  of  the  body. 

The  most  frequent  of  these,  are  the  cases  of  intestinal 
fistule  called  artificial  or  adventitious  anus. 

The  following  case  of  intestinal  plastics,  detailing  the  use 
of  a  new  instrument  in  place  of  Dupuytren's  forceps  for  restor- 
ing the  continuity  of  the  canal  in  a  case  of  intestinal  fistule, 
is  republished  from  the  American  Journal  of  the  Medical 
Sciences  for  October,  1S69. 

J.  C.  C.  set  29,  tall  and  slender,  (colored  clergyman,)  entered 
my  Infirmary  Nov.  17th,  1868.  He  had  become  in  May,  1867, 
the  subject  of  inguinal  hernia,  with  the  symptoms  of  strangu- 
lation, which  continued  twelve  days,  when  a  distinguished 
surgeon  of  Iowa  operated  upon  him,  leaving  the  patient  with 
an  adventitious  anus,  and  the  loop  of  intestine  adherent  with- 
in the  scrotum.  Whether  the  incision  of  the  intestine  was 
made  upon  the  supposition  that  there  was  gangrene,  or 
whether  it  was  accidental  is  not  known.  From  subsequent 
examination,  and  the  well-nourished  condition  of  the  patient, 
the  seat  of  hernia  seemed  probably  to  be  in  the  lower  portion 
of  the  small  intestine,  in  which  the  feces  passed  from  right  to 
left,  and  that  the  opening  made  by  the  surgeon  was  in  the 
ascending  portion  of  the  loop.  It  follows  that  the  feces  all 
passed  out  of  the  abdomen  into  the  scrotum,  and,  in  returning 
into  the  abdomen,  passed  by  the  adventitious  opening  made 
by  the  operator.  Much  of  the  contents  leaked  out,  especially 
when,  in   consequence   of   taking    cathartics,   or    having   a 
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diarrhoea,  they  were  unusually  thin.  The  patient  ordinarily 
wore  a  compress,  with  a  complicated  fastening,  his  own  inven- 
tion— which,  however,  was  very  uncertain  in  its  security.  An 
attempt  was  made  by  the  original  operator  to  close  the  orifice 
by  a  plastic  operation  in  the  following  September,  which  fail- 
ed, and  he  repeated  the  attempt  in  November,  December  and 
February  without  success.  In  none  of  these  operations  was 
any  attempt  made  to  dissect  up,  and  explore  the  intestinal 
protrusion;  but  according  to  the  testimony  of  the  patient, 
the  operation  was  only  practiced  upon  the  integument  for  the 
purpose  of  securing  adhesion  and  closure  of  the  cutaneous 
orifice.  Bearing  in  mind  the  patient's  account  of  the  failure 
of  preceding  operations,  it  was  resolved  not  to  incur  the  risk 
of  failure  from  the  same  cause. 

My  first  examination  of  the  case  was  intended  to  be 
thorough,  but  I  failed  to  detect  the  entrance  of  the  ilium  into 
the  external  loop  through  the  ring.  It  was  supposed  that  the 
intestinal  wall  had  so  sloughed  as  to  remote  the  partition  wall, 
and  that  an  operation  which  should  sufficiently  dissect  the  in- 
testine from  its  adhesion  in  the  canal,  permitting  it  to  be 
drawn  into  the  abdomen,  would  lead  to  a  closure  of  the  orifice. 
The  jJrogress  of  the  operation  revealed  the  mistaken  diagnosis, 
and  led  to  a  change  in  the  plan  of  treatment. 

Operation  Nov.  19th,  1868. — The  loop  of  intestine  was  first 
dissected  out  from  the  scrotum,  and  the  portion  of  intestine 
protruding  through  the  external  ring  was  cut  off.  It  then 
appeared  that  there  were  two  intestinal  openings  into  the 
abdomen,  and  the  philosophy  of  the  case  was  for  the  first  time 
unequivocally  cleared  up.  The  accompanying  cut  (Fig.  25.) 
illustrates  the  anatomy  of  the  case. 

As  Dupuytren's  forceps  for  the  gradual  division  of  the 
septum  were  not  at  hand,  a  ligature  was  introduced  through 
the  septum,  about  an  inch  and  a  half  beyond  the  level  of  the 
skin.  Each  end  of  the  ligature  was  passed  through  a  short 
double  canula  and  made  fast,  and  from  day  to  day  tightened 
up  until  it  cut  through.  The  fear  of  peritoneal  inflammation 
prevented  the  insertion  of  the  ligature  to  such  a  depth  as 
certainly  to  restore  the  permanent  continuity  of  the  intestinal 
canal. 

Velpeau  attributes  to  Schmakhalden  the  original  conception 
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of  the  plan  of  introducing  a  ligature  for  restoring  "the  con- 
tinuity of  the  intestinal  canal,  which  was  published  in  1789. 
Dr.  Physick's  operation  by  ligature  which  he  supposed  to  be 
original,  performed  in  1809,  was  followed  by  amendment,  but 
failed  of  a  cure,  on  account  of  the  want  of  depth  of  the  chan- 
nel made  by  the  thread.  The  edges  were  afterward  made  raw, 
and  twisted  sutures  introduced;  but,  after  apparent  success, 
the  new  union  was  torn  open  by  the  pressure  of  the  feces 
from  within.* 

A  good  deal  of  constitu- 
tional fever    followed    this 
operation,  the  patient  being 
delirious   for   several  days. 
The  rapidity  of   the  pulse 
</^#     fl\-—a' was  kept;  down  by  veratrum 
b  viride     at    first,    and     the 
0  powers  afterwards   sustain- 
ed by  quinia,  iron,  and  beef- 
tea.      Some    sloughing    of 
3,  the   scrotum    occurred,   ap- 
parently in  consequence  of 
the   arrest   of   pus   in    the 
pocket  from  which  the   in- 
testinal loop  had  been  dis- 
sected.       The    thread    cut 
loo  °?eini,Setlie  ascending  portion  of  the  through  in  a  few  days,  and 

d.  Lower  extremity  of  the  intestinal  loop  in  the     external      WOUnd     COn- 
the  scrotum.    The  arrows  show  the  course  of  ,         ,     -,  •  -n  i     j. 

the  intestinal  fluids.  tracted   rapidly;    but   upon 

careful  examination  it  was  found  that  the  septum  came  too 
near  the  surface  to  make  it  safe  for  the  integument  to  close; 
lest  a  stricture  and  arrest  of  intestinal  contents  should  be  the 
result.  Besides,  it  was  found  that  there  was  still  a  bridge  and 
an  orifice  beneath  it  from  one  portion  of  intestine  to  the  other, 
from  which  it  was  supposed  that  there  must  have  occurred 
adhesion  in  the  septum  or  eperon  behind  the  ligature.  This 
supposition  is  the  more  probable  as  the  surfaces,  covered  by 
granulations,  pressed  against  each  other,  and  would  thus  have 


a.  Intestine  leaving  the  external  ring. 

b.  Intestine  entering  the  external  rin< 


*Chelius'  Surgery,  with  notes  by  South,  vol.  ii.  p.  159. 
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the  best  opportunity  to  hook  into  each  other,  and  thus  effect  a 
continuity  of  tissue. 

In  order  to  deepen  the  channel,  the  employment  of  the  for- 
ceps of  Dupuytren  (enterotome)  was  now  contemplated;  but 
the  history  of  the  instrument,  a  few  sketches  of  which  I  will 
quote,  led  to  the  adoption  of  a  modification  of  his  plan. 
(Fig  26.)  Dupuytren  commenced  with  the  employment  of  a 
ligature,  but,  dissatisfied  with  this  on  account  of  its  danger 
and  uncertainty,  he  devised  a  forceps,  to  be  gradually  tighten- 
ed by  a  screw,  in  order  to  cut  through  from  one  portion  of  in- 
testine to  the  other.  Out  of  41  cases — 21  by  Dupuytren,  and 
twenty  by  other  surgeons — 3  died. 

"  The  adhesive  inflammation,"  says  Velpeau,  "  does  not  always  take  place  at  the 
periphery  of  the  enterotome,  even  after  it  has  been  applied  in  the  most  judicious 
manner.  In  some  cases  it  is  almost  impossible  not  to  include  between  the  branches 
of  the  instrument  a  portion  of  some  important  organ  at  the  same  time  with  the 
abnormal  septum.  Finally,  in  many  cases  artifical  anus  and  stercoral  fistules  will 
persist  to  an  indefinite  period  of  time,  in  spite  of  the  destruction  or  absence  of  every 
kind  of  eperon." 

Velpeau  relates  a  case  in  which  death  occurred  at  the  end  of 
the  eighth  day  after  the  introduction  of  the  forceps  of 
Dupuytren,  though  the  patient  went  on  very  well  during  the  first 
four  days.  On  examination  it  was  found  that  gangrene  had 
been  produced  by  the  pressure  of  the  forceps,  and  the  failure 
of  adhesion  had  permitted  the  contents  of  the  intestines  to  be 
poured  into  the  peritoneal  cavity. 

The  same  surgeon  relates  another  case, in  which  an  applicant 
for  an  operation  died  of  erysipelas  without  having  had  an 
operation;  and  on  examination,  it  was  found  that  one  intestine 
was  twisted  around  the  other,  so  that  the  forceps  would  have 
endangered  the  effusion  of  feces  into  the  peritoneal  cavity, 
as  actually  happened  in  the  other  case  from  want  of  adhesion 
between  the  peritoneal  surfaces. 

"Frequently,  after  the  destruction  of  the  eperon  by  the  method  of  Dupuytren,  the 
artificial  anus  persists  under  the  form  of  a  fistnle,  which  cannot  be  closed  by  any 
means  applied."* 

The  contemplation  of  the  danger  of  failure  of  adhesion 
after  the  introduction  of  the  forceps  of  Dupuytren,  led  to  the 
invention  of  an  apparatus  intended  to  avoid  gangrene.  For 
this  purpose  it  is  necessary  to  avoid  a  tight  squeeze  upon  any 
of  the  tissues.     A  hook  or  tongue  is  made  to  invaginate  the 

*Vclpeau's  Surgery,  by  Mott,  vol.  iii.  pp.  C32,  634. 
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intestinal  coats  through  a  ring,  thus  bringing  their  peritoneal 
surfaces  into  close  contact,  but  without  such  force  as  to  inter- 
fere with  the  circulation.  The  perforation  takes  place  by  a 
gradual  thinning  over -the"  p'bint  of  the  instrument,  so  that  the 
orifice  is  at  fi'-st  small,  and  is  surrounded  by  a  large  extent  of 
serous  surfaces  in  close  contact.  This  differs  entirely,  in  the 
principle  of  its  action,  from  the  instrument  of  Delpech,  which 
cuts  out  a  disk  by  the  gangrene  occasioned  by  the  pressure  of 
two  rings  together,  involving  more  risk  than  by  the  forceps 
of  Dupuytren,  which  only  cuts  a  fissure. 

The   action   of   the   instrument   will    be 
better  understood  from  the  cut  (Fig.  26.) 
The  apparatus  consists  of — 
a  a.  A  loop  or  ring  to  be  introduced  into 
one  portion  of  intestine  through  the  orifice. 
b  b.  A  perforating  hook  for  the  purpose 
)3  of  making  a  communication   between   two 
adjoining  intestinal  tubes. 

The  loop  or  ring  having  been  introduced 
The  engraver  has  made  through  one  intestinal  orifice,  and  the  hook 
the  hook  too  short-it  through  the  other,  the  hook  or  male  part  of 

6hould   project    through  .  „     .        . 

the  ria„  the  apparatus  pushes  a  portion  01  the  clou, 

ble  intestinal  wall  through  the  ring  or  female  portion,  and 
slowly  perforates  the  intestine  by  ulceration  without  gan- 
grene. Two  peritoneal  and  two  mucous  surfaces  are  to  be 
perforated  by  the  point  or  hook  invaginating  them  within  the 
circumference  of  the  ring.  As  there  are  no  sharp  corners  or 
points,  the  process  is  sufficiently  slow  to  permit  adhesion  of 
the  peritoneal  surfaces.  The  opposite  end  of  each  horizontal 
portion  of  the  apparatus  has  a  hook  to  hold  an  elastic  cord 
to  aid  in  the  pressure  of  the  hook  through  the  loop. 

c.  The  elastic  cord  just  mentioned. 

d.  A  shield  made  of  tin,  to  serve  as  the  base  of  a  lifting 
process  to  be  instituted  as  soon  as  the  hook  b  has  fully  engag- 
ed in  the  loop  a. 

e  e.  A  derric  for  the  lifting  process. 

/.  An  elastic  cord  attached  to  the  combined  arrangement 
a  a,  b  b,  and  tied  over  the  top  of  the  derric  e  e  as  the  lifting 
power. 

In  two  weeks  a  passage  seemed  to  have  been  made  from  one 
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tube  to  the  other,  through  which  some  of  the  intestinal  con- 
tents passed.  It  become  necessary  to  apply  a  lifting 
force  to  the  hook  and  ring,  in  order  to  force  them  to 
divide  the  bridge  lying  between  them  and  the  surface.  For 
this  purpose  a  derric  (Fig.  26,  d,  e  e,  /,)  was  constructed  with 
a  base  of  tin  having  an  orifice  in  the  centre,  with  a  loop  of 
wire  about  three  inches  high.  From  the  top  of  this  loop  an 
elastic  cord/"  was  extended  to  the  wire  apparatus, constituting 
the  hook  and  eye,  by  which  a  deep  orifice  had  been  made  from 
one  portion  of  intestine  to  the  other.  When  the  hook  had 
come  very  near  to  the  surface,  a  ligature  was  passed  beneath 
the  bridge,  and  having  been  passed  through  the  tubes  of  a 
ligating  canula,  it  cut  through  in  a  very  short  time. 

After  the  complete  and  ample  restoration  of  the  continuity 
ot  the  alimentary  canal,  the  external  orifice  diminished  rapidly, 
but  at  length  it  came  to  a  stand-still.  Finally,  to  close  this,  a 
plastic  operation  was  performed  Feb.  23d,  1869.  This  consist- 
ed in  a  free  dissection  of  integument  around  the  orifice,  and 
then  the  bringing  down  of  a  flap  of  integument  from  above 
by  the  first  variety  of  the  third  method  of  my  classification* — 
that  is,  by  a  jumping  process.  The  flap  was  carefulty  adapt- 
ed to  its  new  position,  and  retained  by  sutures  of  iron  wire. 
Moderate  compression  was  employed  to  prevent  its  separa- 
tion by  the  pressure  of  the  feces  beneath.  The  surface  from 
which  the  flaps  had  been  taken,  was  left  to  granulate  and 
cicatrize.  Adhesion  was  effected  in  every  part,  and  the  final 
cure  was  thus  secured  after  a  period  of  treatment  of  three 
months'  duration.  The  patient  was  advised  always  to  wear  a 
truss  to  protect  the  part  from  the  danger  of  a  hernial  protrus- 
ion from  the  pressure  of  the  intestines  upon  the  enlarged  ring. 
The  removal  of  such  a  horrid  disability  could  not  fail  to  secure 
the  warmest  gratitude  of  the  patient. 

Velpeau,  in  his  work  on  Surgery,  refers  to  a  case  of  auto- 
plasty  by  M.  Collier,  in  which  a  cure  was  effected  by  detach- 
ing a  portion  of  skin  from  the  neighborhood,  and  attaching 
it  over  the  orifice  by  means  of  pins.  The  implantation  of 
natural  integument  over  the  orifice  has  the  advantage  of  pro- 
viding material  which  is  not  likely  to  be  torn  apart  by  a  con- 
siderable degree  of  distension  produced  by  lifting  and  other 

♦See  Report  ou  Plastic  Surgery,  p.  96.    PMlad.:  Lindsay  &  Blakiston,  1867. 
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efforts  At  this  date,  May  1871.  The  patient  continues  well 
and  is  traveling  as  an  itinerant  preacher. 

Fission  and  Extroversion  of  the  Bladder  and  Epispadias.* 
— Eight  cases  have  been  treated  by  plastic  operations  by  John 
Wood,  F.,  R,  C,  S.,  &g.  (Lancet,  Feb.  20th,  1869,  and  half 
yearly  abstract  No.  49,  for  July,  1869.) 

After  trying  various  methods  of  sliding,  he  came  to  the 
adoption  of  the  plan  of  inversion  by  which  skin  is  made  to 
take  the  place  of  mucous  membrane. 

Surgeon  Wood  attributes  to  Pancoast  the  credit  of  originat- 
ing the  idea  of  inverting  the  skin  to  make  a  substitute  ior 
mucous  membrane  in  an  artificially  constructed  bladder. 

He  thinks  that  the  action  of  the  urine  upon  the  integument 
is  to  diminish  the  growth  of  the  hairs,  but  in  one  case  the 
patient  was  obliged  to  pull  them  out  with  forceps  as  often  as 
phosphatic  concretions  formed  upon  them. 

A  weak  solution  of  nitric  acid  was  found  to  be  of  great 
service  in  keeping  the  surfaces  clean. 

In  the  same  direction,  it  is  stated  by  Prof.  Simonf  that  acid 
urine  is  harmless  when  brought  into  contact  with  the  tissues, 
while  alkaline  urine  is  highly  destructive  to  surfaces  not  pro- 
tected by  an  epithelial  covering. 

Pure  acid  urine  has  been  injected  under  the  skin  of  rabbits 
without  any  apparent  bad  effect.  Operation  wounds  moisten- 
ed by  fresh  acid  urine  healed  by  primary  adhesion. 

When  ammoniacal  urine  was  injected,  even  if  it  had  been 
filtered,  abscesses  resulted. 

"In  plastic  operations  on  the  urinary  or  sexual  organs,  it  is 
unnecessary  to  leave  a  catheter  in  the  bladder  so  long  as  the 
urine  is  acid,J  while  such  operations  should  not  be  performed, 
if  possible,  while  the  urine  is  alkaline." 

It  follows  from  this,  that  a  weak  solution  of  sulphuric  or 
nitric  acid  should  be  drank  in  connexion  with  these  opera- 
tions for  several  days.  A  weak  solution,  merely  tasting  your, 
may  also  be  employed  as  a  lotion,  used  as  an  injection,  or 
applied  to  accessible  parts  by  means  of  sponges. 

*Note  to  Plastics  1867,  page  89. 

t  Chicago  Medical  Examiner  May  1871  p.  310,  from  Deutsche  Klinik. 

$The  use  of  a  catheter,  after  the  insertion  of  sutures  into  the  bladder,  is  to  save 
the  seam  from  mechanical  strain,  and  it  ought  therefore  to  lie  worn  or  frequently 
introduced  for  several  days. 
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There  is  a  growing  appreciation  of  the  importance  of 
mechanical  appliances,  in  the  treatment  of  those  diseases 
which  arc  liable  to  lead  to  the  distortion  and  disuse  of  parts. 
The  notes  and  illustrations  which  follow  are  in  further 
elucidation  of  the  subjects  embraced  in  the  former  report.* 

Cicatricial  Contraction. — It  may  not  be  improper  to  call 
the  attention  of  the  profession  to  the  importance  of 
mechanical  restraint  in  the  treatment  of  burns  upon  the  limbs. 
While  the  cicatrix  is  in  process  of  formation,  there  is  a  pull 
upon  the  surrounding  skin  nearly  equal  in  every  direction.  It 
is  during  this  period  that  mechanical  restraint  should  be  em- 
ployed to  prevent  distortion.  It  is  abundantly  proved  by 
experience  that  in  most  cases  the  tendency  to  distortion  of  the 
limbs  arising  from  the  demand  of  the  contracting  cicatrix  for 
contributions  of  sound  skin  from  every  direction,  can  be  con- 
trolled until  this  demand  is  lost  in  the  equilibrium  of  tension. 

The  mistake  of  many  practitioners,  however,  is  in  the  too 
early  discontinuance  of  the  restraint. 

It  is  not  enough  to  see  a  complete  cicatrization  of  the 
ulcer.  The  cicatricial  conti action  goes  on  for  a  long  period 
after  this,  and  even  increases  in  power  as  the  vessels  which 
had  carried  the  materials  of  repair  become  diminished  in  size. 

During  the  period  therefore,  in  which  a  cicatrix  is  passing 
from  red  to  pale  in  its  color,  contraction  is  in  progress,  and 
mechanical  restraint  should  be  imposed.  In  the  practice  of 
this  restraint,  the  splint  or  apparatus  should  be  daily  remov- 
ed, and  the  limb  subjected  to  all  its  natural  movements  in 
order  to  preserve  the  proper  functions  of  its  joints. 

Great  disappointment  has  resulted  from  the  too  early  dis- 
continuance of  mechanical  restraint,  and  this  is  the  reason  for 
the  emphatic  manner  of  stating  the  indication. 

Vertical  Curvature  of  the  Spine.] — The  abandonment  of 
the  plan  of  lifting  in  caries  of  the  spine  occurring  below 
the  cervical  vertebrae,  was  a  great  advance  in  both  the 
theoretic  and  the  practical  view  of  the  subject. 


♦Report  on  Orthopedics  presented  to  the  Illinois  State  Medical  Society  in  18C4  and 
enlarged  and  reprinted  in  I860  by  Lindsay  and  Blakiston.  The  references  will  ho 
made  to  the  pages  of  the  book  bearing  the  imprint  1866. 

tJNoto  to  Orthopedics  p.  126  of  1866. 
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The  indication  is,  to  apply  a  support  like  that  which  a  splint 
affords  in  a  transverse  fracture  of  a  bone.  The  articulating 
surfaces  of  the  oblique  processes,  which  are  rarely  or  never 
diseased,  afford  an  effectual  stop  to  the  direct  shortening  of 
the  vertebral  column,  so  that  a  splint  which  prevents  the 
curvature,  necessarily  prevents  the  shortening.  The  splint  is 
applied  along  the  spine  with  fastenings  around  the  pelvis  be- 
low, and  the  shoulders  above,  and  as  long  as  the  splint  is  firmly 
retained;  the  pressure  in  the  erect  posture,  of  the  parts  above 
upon  the  bodies  of  the  vertebra?  below,  and  the  consequent 
bending  of  the  diseased  spine,  are  as  effectually  prevented  as 
though  there  were  a  direct  extension. 

The  pioneer  in  this  improvement  was  Di%  Henry  G.  Davis 
of  New  York,  and  the  accompanying  cut  (Fig.  21)  illustrates 
the  history  of  his  earlier  efforts.  The 
idea  of  lifting  had  not  been  entirely  re- 
linquished at  the  time  of  the  adoption 
of  this  plan: — the  oblique  bands  bb 
passing  over  the  iliac  crests,  being  lifting 
supports  against  the  pressure  of  the 
arms  upon  the  axillary  pieces  e  e. 

Dr.  Davis  gave  up  the  idea  of  lifting, 
and  the  profession  has  become  nearly 
unanimous  in  its  disuse.  Notwithstand- 
ing the  absence  of  the  necessity  for  this 
lifting  and  the  difficulty  of  securing  it, 
nearly  every  instrument  maker's  shop- 
window  exhibits  apparatus  with  crutch- 
heads.  The  continuous  pressure  against 
the  axilla  is  very  uncomfortable  and  it  will 

Enrly   plan  of  Dr.  H.    G.  be  found   in  practice    very  difficult    to  en- 
Davis  for  vertical  curvature.  „  ,  .  „  ,.  1  •    1 

a.  Pelvic  metallic  baud,     force  the  wearing  of  any  appliance  which 

b.  Oblique  band  over    the  _  ~,      ,  ,.      .     .,  -,. 

mac  crests.  does  not  afford  more  comfort  than    dis- 

c.  Metallic  vertical  splint  „     J        T    ,  , 

supporting  a  pad/ to  apply  comfort.     I   have  known  many   cases    in 

against   the  projecting  por-       ,  .    .  ,    .    •,         -.  , 

tion  of  the  spine.  which   some  crutch-head  apparatus   was 

cl.  Dotted  line  showing  the  t-i-i.ti  i  „„ 

position  of  the  anterior  sup-  applied ;  but  I  have  never  known  one  worn 
p°ee.  Axillary  bands  attach- long,  without  such  a  rebellion  on  the  part 
behind  and  oiTin  f?ont.°f  °  of  the  patient,  as  resulted  in  its  ultimate 
toAhcbuiging SSStaSP1  •*  discontinuance.  On  the  other  hand,  it 
is  the  exception  to   the  rule,  for  Vpatient  to  rebel  against   a 
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carefully  fitted  apparatus  which  leaves  the  arms  free  for  all 
their  movements.  The  plan  illustrated  in  figure  59,  page  146 
of  Orthopedics  of  1866,  is  the  most  easy  for  extemporaneous 
construction. 

Fig.  28.  Fig.  29. 


Fig.  28.    Dr.  O  F.  Taylor's  Fig.  29.    A  front,  view  of  the 

apparatus  with  a  joint  against  same.    The  shoulders  are  seen 

the  pads-  and  a    set    screw   to  to  he  held  back,  but  not  lifted 

increase  or  diminish  the  press-  up. 
nre   upon  the  projecting  por- 
tion of  the  spine. 

Very  beautiful  and  comfortable  plans  have  been  devised  by 
Dr.  C.  F.  Taylor,  of  New  York.  The  accompanying 
illustrations  Figs.  28  and  29  will  afford  a  very  good  conception 
of  them. 

A  plan  of  adapting  sole-leather  is  favorably  mentioned  by 
Dr.  J.  S.  Sherman  of  Chicago,  and  two  wood-cuts,  illustrative 
of  the  application,  were  published  in  the  Chicago  Medical 
Examiner  for  Oct.,  1869. 

If  very  much  molding  is  required,  it  is  necessary  first 
to  make  a  plaster  cast,  and  shape  the  wet  leather  upon  it.  If 
however,  only  slight  change  in  the  shape  of  the  leather  is 
necessary,  it  may  be  done  directly  upon  the  body  of  the 
patient.  When  the  leather  gets  dry,  it  affords  very  consider- 
able resistance  while  it  is  at  the  same  time  slightly  yielding. 

Cervical  Vertebrae,. — Caries  and  curvature  of  the  cervical 
vertebras  require  more  complicated  apparatus,  and  that  which 


CEKVICAIi   CAKIES. 


xlvii 


necessarily  restrains  the  natural  movements.  The  plan  of 
Sheldrake,  of  nearly  a  hundred  years  ago,  has  been  variously 
modified.  The  principle  consists  in  swinging  the  head  upon  a 
crane,  which  is  attached  to  the  trunk  behind,  and  (curving  for- 
ward over  the  head,)  receives  the  swing  in  which  the  head  is 
supported.  Kolbe's  apparatus  for  this  purpose  is  shown 
in  Figs.  30,  and  31,  upon  Sheldrake's  plan. 


Fig.  30.  Kolbe's 

apparatus  for  cervical 
caries  and  curvature. 

The  principle  of  the 
6wing  is  employed; 
the  spinal  column  be- 
ing the  axis  of  rota- 
tion. 

Fig.  31.    Kolbe's  appara- 
tus applied. 

Dr.  C.  F.  Taylor  has  devised  an  apparatus 
for  cervical  curvature  in  which,  instead  of 
the  principle  of  the  swing,  that  of  the  swivel 
is  adoj)ted.  This  is  very  well  shown  in 
Fig.  32. 

The  natural  movements  of  the  head  must 
be  more  interfered  with  than  with  the  use  of 
the  swing,  but  in  wry-neck  without  caries,  the 
greatest  efficiency  may  require  this. 

A  simpler  arrangement  may  be  employed 
for  wry  neck  which  consists  of  two  ellipses, 
one  for  the  head  and  the  other  for  the  chest. 
(See  Fig.  B.) 

These  are  made  of  flat  truss  steel,  or  in  the 

absence  of  this,  of  hoop  iron,  properly  padded. 

Ja^1^r,ns,1aHP^,r5i\sJorThe  one  for  the  chest  must  be  made  to  open  in 

CailCS    allQ    C  lir  v  a  ill  PG  -1- 

of  _the  cervical  verte-  taking  off  and  putting  on,  and  the  one  .for  the 


Fig.  32. 
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head  must  be  attached  to  a  cap  to  «-.  F5g,B- 
prevent  its  descending  too  low, 
and  provided  with  a  chin  strap,  to 
keep  it  from  rising.  Spiral  fasten- 
ings of  elastic  rubber  webbing 
ascending  and  descending  be- 
tween the  two  ellipses,  suffi.ce  for  turning  the  chin  to  the 
right  or  to  the  left. 

Lateral  Curvature. — Nothing  has  been  introduced  upon 
the  subject  of  lateral  curvature  since  the  last  report* 
to  improve  or  simplify  the  theory  or  the  practice. 

Constraint  against  movement  in  the  vicious  direction,  with 
freedom  to  go  in  the  right,  is  true  as  a  maxim,  here  as  in  other 
training. 

Extension  in  joint  inflammations.  Cases  are  constantly 
coming  under  notice,  presenting  deformities  which  are  ex- 
tremely difficult  to  overcome  and  which  would  have  been  en- 
tirely prevented  by  moderate  extension  applied  during  the 
period  of  acute  inflammation. 

It  is  obvious  therefore,  that  in  the  treatment  of  inflamed 
joints  by  extension,  the  prevention  of  those  deformities  which 
it  is  afterward  so  difficult  to  overcome,  is  equal  in  importance 
to  the  arresting  of  the  disease  itself.  Fortunately  both  ob- 
jects are  favored  by  the  same  means. 

A  very  moderate  force  counteracts  the  muscular  contraction, 
at  the  same  time  that  the  joint  surfaces  are  slightly  separated, 
so  that  direct  adhesion  between  the  surfaces ;  or  the  imped- 
iments to  mobility  which  arise  from  true  or  false  ligamentous 
fastenings,  do  not  render  a  limb  useless  as  is  the  case  when  ex- 
treme flexion  is  permitted  to  take  place. 

By  the  general  adoption  of  this  treatment,  weeks  or  months 
instead  of  years  suffice  for  the  return  to  health,  while  slight 
suffering  only  is  endured,  in  place  of  the  protracted  agony  which 
attends  the  disease  when  treated  in  the  old  way  without 
extension. 

Extemporized  Apparatus  for  Hip  Disease.\ — In  cases  of 
hip  disease  characterized  by  intense  irritation  and  sensitive- 

*Or(hopcrlics,  18G0. 

1-Notc  to  the  article  on  hip  disease  in  Orthopedics  1860,  page  79. 
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ness  to  jars  and  movements,  no  kind  of  portable  splint  is  to  be 
relied  upon.  Nothing  but  the  horizontal  posture  with  weight 
and  pulley,  will  effectually  relieve  the  hip  joint  from  the  irrita- 
tion of  pressure  and  friction. 

In  the  incipient  period  of  the  disease  how- 
ever, it  is  impracticable  to  hold  the  patient  to 
the  horizontal  posture,  because  neither  patient 
nor  parent  can  be  made  to  see  the  necessity  for 
it.  The  same  is  also  true  of  the  period  of 
convalescence.  It  is  in  these  cases  not  easy 
to  estimate  the  importance  of  having  a  plan 
for  the  construction  of  apparatus  which  any 
practitioner  who  has  access  to  a  blacksmith 
shop  can  easily  execute. 

The  accompanying  cut  (Fig.  33)  illustrates 
such  an  apparatus.  It  is  composed  of  a  shaft 
of  iron,  either  solid  or  made  of  gas  pipe,  with  a 
vibrating  figure  of  8  at  the  top,  for  the  attach- 
ap^aratns  foVexten-tnent  °f  the  perineal  band,  and  terminated  at 
8ianii  hd|urSeeofe8th.e  lower  end  by  a  double  c&ved  hook  to  hold 
by^^ioi'e^jSthe  elastic  strap  by  which  the  extension  is 
P6.IAiho?ioibshaftn  secured  upon  the  leg.  This  hook  is  reversed 
reveled'0  uponClthe  uPon  tne  shaft  and  is  made  concave,  not  only 
cave  hfthe  anterior on  lts  l°wer  aspect,  but  also  upon  its  anterior ;  so 

ItaUnTp  Hnt^  t0  that  the  h°°k  fitS  ar0Und  tne  lower   Part    <>f  the 

wUhftSkffatSS-1^-  This  curvature  requires  the  apparatus  to 
ed  to  the  hook  of  the  ^e  made  right,    or  left,  according   to  the    side 

shaft  below  and,  to  a  o      >  »  o 

small  hook  on  the  which  is  the  seat  of  disease. 

tin  above. 

e.  a  tin  splint  bent     j±  concave  piece  of  tin,  with  a  hook  upon  its 

in  the  torm  of  a  half  x  '  l 

cylinder  for  adapa-  convex  surface  near  the  top,  is  attached  to  the 

tion  to  the  posterior  L  7 

aspect    of  the  lee.  legrbv  means  of  adhesive  plaster,  cut  so  as  to  be 

The    convex  side  is      °     *  L 

presented.  when  np-about  two  inches  wider  than  the  tin    and  two- 

pliecl  to  the  leg  it  is 

reversed  and bronght  thirds  of  its  lensrth  longer.     The  adhesive  sur- 

forward  of  the  hook  °  . 

at  i  he  lower  end  of  thef ace  of  the  plaster  is  applied  to  the  leg,  and  tiie 
The  perineal  band  smooth  surface  to  the  concave   surface  of  the 

to  be  attached  to  the    .  . 

figure  of  b  is    nottm  :  the  lower  end  ol  the  plaster  being  reversed 

shown.  . 

upon  the  convex  surface  and  folded  in  upon  the 
sides,  so  as  to  make  a  pocket  for  the  tin.  Adhesive  strips  or 
a  roller,  passed  repeatedly  round  the  leg  and  over  the  tin 
complete  the  attachment 
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An  elastic  strap  or  cord  is  hung  above  upon  the  hook  attach- 
ed to  the  upper  portion  of  this  tin,  and  is  fastened  below  to 
the  hook  on  the  end  of  the  shaft. 

The  strength  and  tension  of  this  strap  are  the  measure  of 
the  degree  of  force  in  the  extension.  This  is  either  iucreased 
or  diminished  by  the  buckle  or  tie  with  which  the  strap  or 
cord  is  provided. 

The  shaft  should  be  of  such  a  length  that  the  hook  may  press 
upon  the  convex  surface  of  the  tin  and  not  upon  the  leg  lower 
down. 

It  will  be  at  once  seen  that  it  is  not  necessary  to  have  a 
very  nice  adaptation  of  length.  The  excellencies  of  this  ex- 
tending apparatus,  are  its  easy  and  cheap  construction,  its  easy 
adjustment,  its  lightness  and  comfort,  and  its  universal  appli- 
cability. 

The  tin  attachment  for  the  leg  is  a  modification  of  that 
devised  by  Barwell  for  the  treatment  of  talipes. 

In  the  cut,  it  is  represented  with  its  convex  surface  against 
the  convex  aspect  of  the  hook  which  terminates  the  shaft,  in 
order  that  it  may  be  better  seen.   « 

Division  of  Tendons. — In  all  those  cases  in  which  deform- 
ity results  in  connexion  with  the  destructive  inflammation  of 
joints,  there  is  a  mass  of  cicatricial  deposit  which  cannot 
be  reached  by  the  knife  without  danger  of  exciting  a  deep 
seated  inflammation  which  may  frustrate  all  the  efforts  for 
improvement  and  lead  only  to  disappointment. 

The  most  ready  illustration  of  this  subject,  is  the  case  of  a 
knee  joint  which  has  freely  suppurated,  and  which,  after  being 
allowed  to  become  flexed,  has  healed  with  extensive  cicatri- 
cial adhesions.  In  such  a  case,  the  muscles  flexing  the  leg 
have  contracted,  but  they  present  such  a  minor  portion  of  the 
resistance,  that  their  division  goes  but  a  very  little  way  in 
overcoming  the  flexure.  Force  must  be  applied,  and  unless 
the  operator  is  satisfied  to  consume  a  very  long  period,  it  must 
be  so  applied  as  to  tear  the  cicatricial  tissues.  Force  enough 
for  this  purpose  will   also  stretch  the  muscles   as  far  as  it  is. 

Besides  the  danger  of  deep  incisions,  every  day's  experi- 
ence lessens  the  estimation  of  the  value  of  the  division  of  those 
tendons  which  are  superficial.  Tenotomy  is  such  a  small  ele- 
ment among  the  means  of  accomplishing  the  object,  and   the 
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wounds  necessarily  made  are  so  apt  to  suppurate  and  become 
troublesome  complications,  that  the  increased  facility  of 
straightening,  hardly  pays  for  the  trouble  which  the  wounds 
occasion. 

Direction  of  continuous  force. — It  is  not  always  sufficiently 
borne  in  mind  that  the  direction  of  continuous  extension 
should  be  such  as  not  to  produce  pressure  of  one  joint  sur- 
face upon  another. 

This  is  illustrated  in  Fig.  11,  page  68  of  Orthopedics. — 1866. 
The  illustration  dhows  the  tibia  flexed  and  drawn  back  upon 
the  femur  so  as  to  make  an  unnatural  projection  of  the  knee. 
The  same  is  also  well  shown  in  a  cut  in  Erichssen's  Surgery.* 
Fig.  34.  In  this  case  the  continuous  extending  force 

must  be  applied  near  the  upper  end  of  the 
tibia  to  avoid  the  inflammation  whinh  may  be 
set  up  in  those  joint  surfaces  which  are  in 
contact,  and  the  pain  arising  from  the  pres- 
sure communicated  through  the  cartilage  to 
the  bone  beneath  whose  sensibility  becomes 
soon  exalted  by  the  attendant  congestion. 

Ankle  joint. — Inflammation  of  this  joint  is 
very  frequent,  and  there  is  a  very  clear  in- 
dication for  extension,  but  the  practical  diffi- 
culty is  to  make  an  attachment  to  the  foot 
without  injurious  or  uncomfortable  pressure 
upon  the  diseased  or  injured  joint.  Dr. 
Sayre^of  N.  Y.,  has  devoted  much  attention 
to  the  contrivance  of  expedients  to  meet  this 
indication.  The  most  complete  apparatus  for 
for'this  purpose  to  be  employed  where  motion  is 
extension  at  the  ankle  at  the  same  time  admissible,  is  that  of  Dr. 
3°Jnnu'         ,-     ,       Boisnot,  of  Philadelphia. 

The  extending  force  .  A 

acts  through  a  gaiter.      For  an  illustration  of  this  I  am  indebted 
The  counter  exten-  to   j).    y?    Kolbe,   manufacturer  of    surgical 

Bion  is  secured  by  a  .  . 

broad  band  laced  be-  instrument,  JNo.  15  South  9th  St.  Jrhiladelphia. 

low  the  knee.  (See   J?lg.    34.) 

The     extension     is 

increased  or  diminish-     It  will  be   obvious    upon   inspection   that 
ed  by  a  screw  in  tne  tne  gaiter   shown  in  the  cut  can  be  replaced 

shaft  which  is  behind  °  •  x 

theie<*.  by    a   strapping    of    adhesive    plaster     over 


33.    Dr.    Bois- 


*  American  Ed.  1859  Mg.  252  p.  674. 
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the  foot,  and  tinder  an  unyielding  artificial  sole  applied  to 
the  sole  of  the  foot.  The  counter  extending  band  can  be 
replaced  by  the  tin  splint  figured  in  connexion  with 
the  apparatus  for  hip  joint  extension,  (see  Fig.  33.)  only 
that  in  this  case,  it  must  be  turned  the  other  end  up,  so 
that  the  hook  shall  be  at  the  lower  end  of  it.  With  these 
modifications,  the  apparatus  can  be  simplified  so  as  to  be  con- 
structed by  any  blacksmith. 

Extemporized  Apparatus  for  Talipes  Equinus.* — It  will 
be  borne  in  mind  that  in  most  cases  there  is  a  doubling  of 
the  foot  at  the  waist,  or  at  the  joining  of  the  calcaueum  with 
the  cuboid  bone  on  the  outside  of  the  foot,  and  of  the 
astragalus  with  the  scaphoid,  and  by  this  medium  with  the 
cuneiform  bones  on  the  upper  and  inside.  This  arching  of 
the  instep  becomes  firm  by  means  of  the  shortening  of  the 
ligaments  on  the  plantar  surface,  by  which  these  bones  are 
held  together. 

They  are  entirely  beyond  the  reach  of  any  cutting  instru- 
ment, and  they  are  too  strong  to  be  torn  by  any  sudden  force 
which  it  is  proper  to  apply. 

The  indication  is  to  apply  force  to  the  plantar  surface  of  the 
metatarsal  bones.  The  tibia  is  the  fulcrum  of  this  lever  and 
the  shortened  tendo  achillis  is  the  resistance. 

As  one  of  the  objects  to  be  accomplished  is  the  straighten- 
ing of  the  crooked  lever  (the  foot  being  the  lever,)  it  is  im- 
portant that  there  should  be  a  pretty  firm  resistance  at  the 
heel;  any  diminution  of  the  force  with  which  the  tendo  Anhil- 
lis  resists  the  pressure  upon  the  metatarsus,  by  so  far 
diminishes  the  only  means  by  which  the  surgeon  accomplishes 
the  straightening  of  the  foot.  The  division  of  the  tendo 
Achillis  is  therefore  worse  than  useless,  unless  there  is  an 
absence  of  the  usual  curvature  at  the  waist  of  the  foot.  The 
high  instep  which  is  often  seen  after  the  treatment  of  Talipes 
equinus  by  division  of  this  tendon  is  thus  accounted  for. 
Hereafter,  with  the  general  abandonment  of  this  treatment  by 
tanotomy,  a  more  natural  shape  of  the  instep  will  be  secured 
by  the  time  the  heel  is  brought  down.  We  are  now  ready  to 
appreciate  the  principle  which  should  control  the  construction 
of  apparatus.     It  is  simply  that  of  a  lever. 

•Note  to  Orthopedics  1800,  p.  189. 
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Fig.  34  represents  one  of  the  forms  'which  the  lever  may  be 
made  to  assume.  While  the  apparatus  is  attached  to  the  sole 
of  a  shoe  so  as  to  bring  the  pressure  under  the  metatarsal 
bones,  a  strap  passes  over  the  waist  of  the  foot  which  throws 
the  upper  end  of  the  apparatus  forward  of  the  leg.  This  upper 
end  is  then  drawn  back  by  means  of  a  strap  passing  behind 
the  leg. 

A  very  powerful  traction  upon  the  tendo  Achillis  is    thus 

Fig.  35.         obtained       without      interfering      with     the 

locomotion  of  the  patient.     Indeed,  the  motion 

incident  to  walking  is    an    advantage  as    the 

ligaments  and  tendons  yield  more  readily  to  a 

d  tension  which  is  constantly  varying,  than   to 

a   steady  pull.      The   reason    of   this    is,  that 

le   a  much  greater   tension    can    be  endured   for 

'l^^s^lplBii)    the    moment   followed  by  partial  or  complete 

a.  The  sole  of  a  rest,  than  when  it  is  continuous. 

shoe. the  tipper part     Tiie  cut  (Fig.  35)  represents  an  easy  method 

b  b  B  A^aT*5  i'd  °f  meeting  the  mechanical  indication  which  has 

thin  plate  of  iron  just  been  considered.     It  is  the  skeleton  only 

attached  .  to     the  of  an  apparatus.     Neither  the  leather  fastenings 

sole.     The    turned  A  l  ° 

up  ends  of  this  nor  the  enclosed  foot  and  leg  are  shown.  The 
plate  are  perforated  imagination  can  see  them. 

for  a  joint. 

c  c.  The  angle  of  Talipes  Plantaris.* — The  unusual  case  of 
a   metallic   strap,  Talipes  plantaris  illustrated  in  Figs.  3G  and  37 

the  horizontal  part  l         l  ° 

of  which  is  parai-  occurred  as  the  result   of  a  scald.     A   child  3 

led  with  the  sole,  years  old  accidentally  plunged  her  right   foot 

part  with  the  leg.     into  a  kettle  of  boiling  water.     The    shoe  pro- 

aa.  The  vertical  tected  the  foot,  but  the  leg  was  injured  all  the 

This^saieve^wUh  more  ^l'om  the  not  water  retained  in  the  stock- 
fulcrum  at  c.    The  ing. 
resistance    at    6,      ^g   cicatrization  went  on,   the    contraction 

while  the  power  is  _  ' 

applied  around  the  elevated  the  outside,  producing  a  valgus,  and  the 
les-  rising  of  the  whole  metatarsus, causingan  appar- 

e.   The    metallic  s     .  _     .  .  ?  t. l  . 

bow  which  con-  ent  projection  or  the  anterior  portion  01  the 
nects  the  two  levers  calcaneum  and  of  the  cuboid  making  a  plan- 
ktathtehrestrta°pPpassfstai,is-  The  cicatricial  folds,  which  are  very 
across  the  instep  well  shown  in  the  cuts,  acting  upon  the  heel 
and  has  its  attach-  b  M  d   and  th     raetatarsus  in  front,  hold   the 

ment  at  c  c.  '  '  

— , . . . — — ■ — — --■-■a-'^ 

*^ote  to  the  Article  on  Talipes  in  Orthopedics,  1866  page  151. 
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foot  with   such  force  as   to  neutralize  muscular  contraction, 
nearly  arresting  the  natural  movements. 

A  large  ulcer  seen  upon  the  inside  just  above  the  ankle 
and  extending  half  around  the  contracted  circumference  was 
the  occasion  of  great  suffering  and  trouble,  and  led  to  the 
determination  to  have  the  limb  amputated.  This  was  done  in 
1869  at  the  age  of  20  years. 

Fig.  m.  Fi<r.  37. 


Fig.  37.  The  same  viewed 
from  ihe  outside.  The  outer 
side  of  the  foot  is  elevated  dis- 
proportionately to  the  inner, 
giving  the  aspect  of  valgus  to 
the  deformity. 


Fig.  36.  Talipes  plantaris  oc- 
casioned by  cicatricial  contrac- 
tion from  a  scald  of  the  lower 
poriion  of  the  leg.  An  ulcer  above 
the  ankle  covers  half  the  circum- 
ference. Amputation  at  the  age 
of  20,  or  '.7years  after  the  accident. 

This  is  an  instructive  illustration  of  the  power  of  cicatri- 
cial contraction.  It  is  impossible  that  any  surgical  treatment 
could  have  obviated  the  resulting  deformity.  Again  the 
compression  of  the  arteries  passing  this  cicatricial  isthmus 
was  such  as  to  diminish  the  nutrition  of  the  foot,  and  cause 
it  to  be  smaller  than  the  opposite. 

A  substitute  for  the  hand. — It  has  been  a  desideratum  to 
provide  a  substitute  for  the  hand  which  will  enable  a  per- 
son to  hold  a  pen  or  pencil,  and  with  the  same  instrument  to 
grasp  the  handle  of  a  hoe  or  shovel.  In  1864  I  explained 
my  plan  to  Mr.  Stohlmann,  of  the  firm  of  Tiemann  &  Co.,  of 
New  York.  Mr.  Stohlmann  entered  with  enthusiasm  into 
the  idea  and  produced  an  instrument  which  combined  the 
two  points  of  usefulness,  viz,  the  capability  of  grasping  small 
objects  like  pins  and  pencils,  and  objects  of  considerable 
aize,  like  the  handle  of  an  axe  or  hammer,  a  whip,  &c. 
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Fig.  38. 

A  conception  of  the  instru- 
ment will  readily  be  obtained 
by  a  glance  at  the  cut  (Fig.  »8.) 
The  apparatus  is  fastened  to  the 
investment  of  the  limb  by 
means  of  a  screw,  and  it  may 
readily  be  replaced  by  a  fork, 
by  the  aid  of  the  other  hand, 
if  it  is  not  preferred  to  hold  the 
fork  in  the  grasp  of  the  instru- 
ment, or  a  gloved  hand  can  be 
screwed  on  in  place  *of  the 
useful  instrument. 

The  elliptical  opening  is  for 
holding  a  whip  or  hammer,  and 
its  size  is  regulated  by  a  screw 
so  as  to  fit  objects  of  different 
sizes.  Small  objects  are  held 
in  the  fork  at  the  end  of  the 
large  opening,  and  by  screwing 
down  more  or  less  the  lever 
which  constitutes  one  side  of 
the  opening, the  grasp  can  be 
accommodated  to  the  size  of  a 
pencil  or  a  needle. 

The  instrument  is  represented  in  the  cut  as  not  quite  closed 
for  very  small  objects. 

The  screw,  which  constitutes  the  shank  of  the  instrument, 
is  so  arranged  that  it  can  be  made  stationary,  a  necessary 
condition  in  holding  a  whip  or  a  hammer,  or  left  to  rotate,  as 
would  be  necessary  in  holding  the  handle  of  a  plough. 

It  will  be  seen  that  the  instrument  has  a  great  variety  of 
adaptation. 

There  is  an  elastic  strap  which  is  attached  to  the  chest  to 
hold  the  investment  of  the  arm,  and  to  prevent  the  whole  ap- 
paratus from  sliding  off  in  pulling  or  in  carrying  a  weight. 

The  instrument  is  very  far  from  being  an  adequate  substi- 
tute for  the  natural  hand,  but  it  is  believed  that  it  combines 
the  utility  of  a  grasp  for  large  objects  with  the  capability  of 
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holding  small  things,  better  than  any  instrument  which  has 
yet  been  devised. 

Conclusion. — This  report  may  have  failed  to  include  many 
real  improvements,  the  authors  of  which  may  feel  disappoint- 
ed not  to  find  noticed  in  these  pages. 

In  apology  for  this,  it  needs  only  to  be  suggested,  that  the 
report  has  been  put  together  by  arranging  the  half-hour  jot- 
tings occurring  in  the  intervals  of  practice,  and  any  serious 
omissions  would  have  been  avoided,  had  attention  been 
directed  to  them. 

The  chief  aim  has  been  to  add  to  the  resources  of  the 
Art — to  make  the  path  easier  to  tread  by  those  who  are  to 
follow. 

Note  to  page  xliii. 

While  this  page  waits  for  the  press  the  successful  construction  of  a 
urinary  bladder  in  a  girl  6  years  old,  by  Dr.  John  Ashhurst,  Jr.,  comes  to 
hand  in  the  July  number  of  the  American  Journal  of  the  Medical  Sciences, 
p.  70.  The  same  number  p.  154  contains  also  the  report  of  two  success- 
ful operations  by  Dr.  F.  F.  Maury  upon  boys.  In  Dr.  Ashhurst's  opera- 
tion the  internal  flap  is  everted  from  above,  so  that  the  cuticular  surface 
becomes  internal  and  the  raw  surface  of  this  flap  is  covered  by  a  flap 
brought  from  either  side ;  the  flaps  sliding  in  curved  lines. 

In  Dr.  Maury's  operation,  the  internal  flap  is  brought  from  the  perineum ; 
a  hole  made  in  the  base  of  the  flap  permitting  the  rudimentary  penis  to 
pass  through  as  the  flap  is  turned  up,  and  the  raw  surface  of  this  is  cover- 
ed by  a  flap  brought  directly  down  from  above ;  the  flap  sliding  in  a 
direct  line.  The  sutures  of  silver,  called  "The  tongue  and  groove  suture 
of  Pancoast,"  employed  in  these  operations  is  the  same  as  that  illustrated 
in  Figs  10-11  page  xix  of  this  report. 

The  following  table  of  20  operations  is  copied  from  Dr.  Ashhurst's 
article  : 


Table    of  Twenty    Gases  of  Plastic   Operation  for  Exstrophy   of  the 
Bladder. 


Operator. 


Richard, 

PallCOast, 

Ayres, 
Holmes, 

Wood, 
Maury, 
Baker, 
Ashhurst, 


Reference. 


Wood,  Med.-C'hir.  Trans.,  vol.  Hi.  p.  %, 
N.  A.  Med.-Chir.    Review.  July,  1859, 

Am.  Med.  Gazette,  Feb.  1859 

Surg.  Treatment  of   Children's    Dis- 
eases. 2d  ed.  p    150 

Med.-C'hir,  Trans.,  vol.  lii.  p.  85, 

Am.  Jonrn.  of  Med.  Sci  .  July.  1871,... 
Med.-Chir.  Trans.,  vol.  liii.  p.  187,.   .. 
Am.  Jour.  Med.  Sci.,  July,  1871,  p.  70. 
Aggregate, 


Whole 

Suc- 

No. of 

cessful. 

Fail- 

Died. 

cases. 

ures. 

~~ 1 

1 

1 

1* 

1 

1 

5 

3 

2 

8 

9 

1 

1* 

2 

2 

1 

1 

1 

1 

20 

14 

3 

3 

*  Died  from  causes  unconnected  with  the  operation." 
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PREFACE. 


A  successful  classification  of  any  branch  of  knowledge,  is 
such  an  arrangement  of  its  component  parts,  as  not  only  to 
make  the  whole  easy  of  comprehension,  but  to  secure  for  each 
minute  division,  a  name  showing  its  relations  to  the  other  divis- 
ions, and  enabling  it  to  be  easily  designated  in  descriptions. 

The  present  essay,  is  an  attempt  to  reduce  the  subject  of 
Plastic  Surgery  to  such  a  classification,  as  to  give  it  an  intellig- 
ible language,  in  which  each  division  may  be  readily  designated 
by  a  name  having  an  invariable  signification. 

In  the  article  on  Plastic  Surgery,  in  Holmes'  Surgery,  Holmes 
Coote,  the  author  of  it,  says  that  in  the  construction  of  a  new 
ala  nasi,  the  surgeon  "must  trust  to  his  skill  and  the  circum- 
stances of  the  case  to  guide  his  incision." 

This  is  very  much  like  a  precept  I  used  frequently  to  hear 
when  a  student  attending  lectures,  that  the  disease  under  con- 
sideration should  be  treated  on  "general  principles." 

Such  expressions  arise,  either  from  the  want  of  definite  ideas, 
or  of  definite  language  in  which  to  express  them.  If  this  little 
monograph  contributes  such  a  language  of  Plastic  Surgery,  ae  to 
render  descriptions  hereafter  easy,  the  writer  will  feel  abund- 
antly rewarded  for  his  labor. 

Jacksonville,  III.,  November,  1867. 
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Page  26,  17th  line  from  top.     For  cremarter  read  cremaster. 
Page  46,  figure  16  is  the  original  apparatus  of  Taliacotius,  and  figure  15  is 
Dr.  Warren's  modification. 

Page  49.     Explanation  of  figure  49,  last  line.     For  tissie  read  tissue. 

Page  52,  10th  line  from  bottom.     For  when  read  where. 

Page  62,  last  line.     For  Chelins  read  Chelius. 
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PLASTICS 


INTRODUCTION. 

PLASTICS,  Plastic  Surgery,  Autoplasty,  and  Anaplasty, 
are  terms  used  to  denote  the  construction  of  parts  to  restore 
deficiencies. 

As  the  statuary  moulds  his  figures  from  inanimate  material, 
so  the  surgeon  moulds  his  parts  from  living  tissue,  giving  them, 
often,  widely  different  places,  shapes  and  functions,  from  those 
originally  pertaining  to  them. 

A  good  definition  of  plastic  surgery,  is  that  of  T.  Spencer 
Wells: — "That  department  of  operative  surgery,  which  has  for 
its  end,  the  reparation  or  restoration  of  some  lost,  defective, 
mutilated,  or  deformed  part  of  the  body." 

It  differs  from  orthopedic  surgery,  in  accomplishing  its  ob- 
jects by  cutting  or  tearing,  and  by  the  exudations,  adhesions, 
and  granulations  which  follow,  by  which  the  parts  operated 
upon  are  changed  in  their  relations,  while  the  methods  of  ortho- 
pedic surgery  are  chiefly  by  mechanism,  posture,  and  exercise, 
and  by  such  cutting  processes,  as  come  to  the  aid  of  mechanism 
and  posture,  causing  parts  to  yield  more  rapidly  than  can  be 
effected  by  mere  force  directly  applied,  and  thus  enabling  the 
surgeon  to  save  time. 

Plastic  surgery,  as  now  understood,  is  altogether  a  modern 
art,  growing  out  of  recently  acquired  views  of  physiology  and 
therapeutics.  It  is  said,  by  those  who  have  searched  ancient 
writings,  that  some  hints  are  found  in  Celsus,  but  they  have  to 
be  interpreted  by  modern  experience. 

The  occurrence  of  some  deficiency,  as  the  result  of  a  religious 
1 


2  PLASTICS. 

ceremony,  or  a  form  of  punishment,  led  to  the  adoption,  empir- 
ically, of  some  expedient  to  replace  what  had  been  lost.  Thus, 
Galen  describes  autoplasty  as  applied  to  the  reproduction  of  the 
prepuce,  for  those  who  wished  not  to  be  suspected  of  being  Jews ; 
and  the  special  eifort  among  many  barbarous  nations  for  the 
reproduction  of  the  nose,  grew  out  of  the  frequent  loss  of  this 
organ,  as  a  punishment. 

Nothing  like  a  scientific  conception  of  the  methods,  condi- 
tions, and  possibilities  of  the  art,  is  older  than  the  present  cen- 
tury. It  is,  even  now,  in  its  infancy,  and  is  to  grow  into  ma- 
turity by  a  better  knowledge  of  general  and  local  therapeutics 
applicable  to  the  healing  of  wounds,  and  to  better  conceptions 
of  mechanical  execution. 

General  Hygienic  Conditions,  Favorable  to  Success  in  Plastic 

Surgery. 

In  the  surgery  of  emergencies,  patients  are  taken  as  they 
happen  to  be;  in  good  condition  or  bad,  with  healthy  or  un- 
healthy surroundings;  but  in  the  ordinary  performance  of  plas- 
tic operations,  not  done  immediately  after  the  receipt  of  inju- 
ries, the  surgeon  has  it  in  his  power  to  secure  for  his  patients, 
the  hygienic  and  therapeutic  agencies  which  are  most  favorable 
to  union  of  incised  surfaces. 

The  ordinary  statement  is,  that  the  conditions  of  the  best 
general  health  are  the  conditions  of  the  best  suecess  in  opera- 
tive surgery;  but  the  correctness  of  this  statement  may  be 
called  in  question.  It  has  been  long  admitted,  that  a  patient 
who  has,  for  a  considerable  time,  been  confined  to  bed,  is  more 
likely  to  have  his  wounds  heal  by  the  first  intention,  than  one 
who  meets  with  an  accident  in  the  midst  of  activity;  as  if  the 
unnatural  condition  resulting  from  the  quietude  of  confinement, 
were  more  favorable  to  success  than  the  natural  condition  of 
activity.  After  suddenly  enforced  confinement,  the  muscles 
exhibit  a  condition  of  wearisomeness  which  excites  a  state 
of  fever,  unless  this  irritability  is  counteracted  by  artificial 
means,  such  as  opium  to  blunt  the  sensibility,  and  cathartics  to 
keep  the  waste  material  from  accumulating  in  the  blood. 
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Abernethy,  in  his  work  on  the  Constitutional  Origin  of 
Local  Diseases,  relates  it  as  a  discovery,  that  he  found  that 
patients  who  had  been  some  time  in  bed,  underwent  operations 
with  better  results,  than  those  who  had  not  been  subjected  to 
any  such  preliminary  treatment,  and  hence,  he  adopted  the 
rule  of  keeping  patients  in  bed  two  or  three  days,  who  were 
about  to  undergo  any  important  operation.  It  is  not  the  con- 
dition of  the  greatest  muscular  strength,  that  is  required  as -a 
desirable  surgical  element,  but  a  state  of  the  blood  which  does 
not  readily  permit  a  febrile  condition.  Hence,  a  training  for 
a  chirurgical  operation  should  be  quite  different  from  a  training 
for  a  pugilistic  operation. 

The  preparatory  diet  should  be  as  moderate  as  the  exercise, 
but  it  is  no  more  necessary  to  exclude  the  nitrogenous  elements 
from  the  food,  than  it  is  to  take  the  mattress  from  the  bed  and 
replace  it  by  a  board.  As  the  comfort  of  the  patient  in  his 
quietude  may  be  secured,  so  his  comfort  in  his  diet  requires 
that  all  the  elements  of  nutrition  should  continue  to  be  fur- 
nished, but  only  in  such  diminished  quantity,  as  the  diminished 
muscular  exercise  would  naturally  suggest,  and  in  such  digesti- 
ble forms  as  to  become  easily  and  perfectly  assimilated.  So, 
also,  an  empty  state  of  the  bowels,  without  extreme  purgation, 
secured  before  resort  to  an  operation  in  which  it  is  important 
to  avoid  subsequent  fever,  is  of  great  importance,  in  order  that 
after  the  operation,  the  patient  need  <not  be  disturbed  by  the 
effects  of  a  cathartic.  The  necessity  for  a  bracing  atmosphere, 
free  from  miasm,  suggests  that  the  more  important  plastic  ope- 
rations should  not  be  done  in  hot  weather. 

Some  other  medicinal  agents,  acting  as  preventives  of  mis- 
chief, are  properly  hygienic,  such  as  a  course  of  a  few  days' 
administration  of  bark  and  iron,  not  simply  to  remove  any  sus- 
pected malarious  condition,  but  to  secure  a  mild  erethism  of  the 
nervous  system,  and  an  aptitude  of  the  blood  for  plastic  exuda- 
tions, resulting  in  the  reproduction  of  tissue,  not  spongy,  like 
overgrown  granulations,  known  as  "proud  flesh,"  but  firm  and 
readily  covering  itself  with  cicatricial  skin.     In  this  condition 
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of  the  system,  the  adjoining  parts  readily  wail  themselves  in, 
against  the  imbibition  of  fluids  in  a  state  of  decomposition. 

We  have,  thus,  the  conditions  most  favorable  for  exemption 
from  erysipelas  upon  the  skin,  diffuse  inflammation  in  the  soft 
textures  beneath,  osteo-myelitis,  or  diffuse  inflammation  in  the 
bones,  and  general  pyaemia,  or  necraemia,  from  the  absorption 
of  sanious  fluids. 

The  General  Therapeutic  Indications,  are: — 

1st.  The  prevention  of  nervous  shock,  from  the  suddenness 
or  intensity  of  the  impression. 

2d.  The  prevention  of  nervous  exhaustion  from  the  long- 
continued  pain  and  constraint  during  an  operation. 

3d.  The  prevention  of  those  disturbances  of  the  circulation, 
and  consequent  congestions  and  inflammations,  which  arise  from 
local  impressions,  directly,  or  through  reflex  action. 

For  the  first  indication,  the  beneficial  effects  of  anaesthetics, 
in  operations  and  injuries  involving  much  pain,  are  incalculable. 
It  cannot  be  claimed  that  the  condition  of  the  nervous  system 
in  which  sensation  and  movement-  are  suppressed,  entirely  ex- 
empts the  system  from  that  sudden  depression  known  as  shock, 
and  it  may  be  that  some  of  the  deaths  which  have  occurred 
during  the  employment  of  chloroform,  would  all  the  more  cer- 
tainly, have  occurred  without  it.  It  is  a  curious  circumstance, 
that  the  first  patient  who  was  to  take  chloroform  did  not  take 
it,  but  nevertheless  died,  unaccountably,  during  the  operation. 
Dr.  Sampson  was  to  administer  chloroform  to  a  hospital  pa- 
tient, for  the  first  time  to  a  human  subject,  but,  being  behind 
the  time  of  his  appointment,  the  operation  went  on,  and  the 
patient  died,  before  its  completion,  from  shock ;  from  an  influ- 
ence upon  the  heart  analogous  to  what  is  produced  by  the  in- 
troduction of  cold  water  into  the  stomach  in  a  heated  condition 
of  the  system,  or  a  blow  upon  the  epigastrium. 

It  is  claimed  by  some,  that  anaesthetics  have  an  effect  to  di- 
minish the  plasticity  of  exudations^  and  that  they  are  therefore 
unfavorable  to  union  by  the  first  intention;  but  it  is  believed 
that  there  is  an  entire  want  of  evidence  of  this  effect. 
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Dr.  Frank  H.  Hamilton  thinks  he  has  seen  evidence  of  this 
effect  of  anaesthetics  to  diminish  the  adhesive  tendency,  in  the 
surgery  of  the  army,  and  it  is  true,  that  in  the  conditions  of 
the  system  and  its  surroundings,  in  the  life  of  a  soldier,  adhe- 
sion is  less  likely  to  occur,  than  under  the  circumstances  of 
careful  preparation  and  subsequent  therapeutics,  practicable  in 
civil  surgery;  and,  besides,  the  majority  of  the  observers  have 
failed  to  see  this  deleterious  influence,  even  in  the  army.- 

The  second  and  third  indications  are  met  by  the  same  agents, 
among  which  are  also  alcoholic  stimulants,  given  with  the  view 
of  rendering  the  nervous  system  less  amenable  to  disturbing  in- 
fluences, and  opium  is  properly  employed  as  a  more  efficient 
agent  to  the  same  end. 

For  the  immediate  removal  of  exhaustion,  alcohol  is  doubtless 
the  most  efficient  agent,  given  in  small  quantities,  with  refer- 
ence to  its  stimulant  power,  and  as  an  accompaniment  to  nour- 
ishment; but  the  temptation  to  overdo,  in  this  direction,  must 
be  carefully  guarded  against. 

For  the  third  indication,  there  is  nothing  equal  to  opium, 
and  the  writer  is  accustomed  to  give  it  in  connexion  with  all 
important  operations,  with  reference  to  its  power  of  annulling 
the  influence  of  local  impressions,  and  preventing  inflammation, 
both  at  the  seat  of  injury  and  in  distant  parts,  through  reflex 
action. 

A  good  type  of  this  reflex  action,  is  the  production  of  a  con- 
gestion in  the  nares  and  fauces  by  a  current  of  cool  air  blowing 
upon  some  limited  part  of  the  body.  Opium  is  known  to  annul 
this  influence,  and  so  does  alcohol.  This  may  be  the  reason 
why  drunkards  so  seldom  take  cold,  or  acquire  inflammations,  in 
the  terrible  exposures  to  which  they  are  subjected  in  their 
sprees.  Opium  is  therefore  given  to  prevent  mischief,  as  well 
as  to  remove  it.  A  slight  degree  of  narcotism  renders  the  con- 
finement more  easily  endured;  days,  which  would  be  long  and 
anxious,  are  rendered,  by  opium,  short  and  indifferent. 

It  is  not  recommended  to  continue  this  treatment  longer  than 
the  duration  of  the  causes  of  irritation,  the  effects  of  which, 
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opium  is  intended  to  forestall  or  to  overcome.  Whether  this  is 
to  be  for  a  few  hours  or  for  a  few  days,  must  be  decided  in  each 
case  for  itself.  The  idiosyncrasies  will  be  found  fewer  than  is 
generally  supposed,  and  when  they  do  exist,  or  are  imagined, 
a  full  narcotic  dose  will  generally  be  better  borne,  than  one 
which  excites  without  quieting. 

If,  at  the  end  of  from  twenty-four  to  forty-eight  hours,  it  is 
found  that  adhesion  fails  and  symptomatic  fever  rises,  the  treat- 
ment must  be  ohanged  for  one  that  is  antiseptic  and  antiphlo- 
gistic. In  this  event,  the  substitution  of  veratrum  viride  for 
blood-letting,  is  a  great  improvement  in  therapeutics,  diminish- 
ing the  frequency  of  the  heart's  contractions  at  the  same  time 
that  the  walls  of  the  bloodvessels  contract  with  increased  force 
upon  the  blood  which  they  contain;  thus  contrasting  with  the 
influence  of  bleeding  which  increases  the  frequency  of  the 
heart's  action,  and  diminishes  the  tone  of  the  vessels.  By  this, 
it  is  not  implied,  that  blood-letting  must  not  be  employed,  for 
emergencies  in  which  the  slower  action  of  veratrum  viride  can- 
not be  waited  for. 

In  order  to  sustain  the  system  during  the  period  of  recovery, 
and,,  at  the  same  time,  foster  an  appetite,  so  that  food  may  be 
taken,  iron  or  quinia,  or  both,  are  of  great  value.  Citrate  of 
iron  and  quinia,  5  grains,  three  times  a-day;  or  tincture  of 
chloride  of  iron,  20  drops,  three  times  a-day,  and  2  grains  of 
sulphate  of  quinia,  exhibited  with  the  same  frequency,  either 
separately  or  in  combination,  fulfil  indications  which  have  not 
been  appreciated  until  within  the  last  few  years,  a"hd  not,  in- 
deed, until  the  grand  scale  of  the  recent  war  furnished  a  field 
for  observation  and  comparison,  adequate  to  settle  rapidly  the 
comparative  merits  of  different  procedures.  These  are  among 
the  best  preventives  and  curatives  of  purulent  infection,  when 
timely  administered,  that  is,  when  they  are  given  in  anticipation 
of  the  symptoms  they  are  intended  to  control;  when  given  at  a 
later  period,  they  diminish  the  number  of  cases,  in  which  it  may 
become  necessary  to  control  the  circulation  by  blood-letting,  or 
by  veratrum  viride.  They  do  this,  by  diminishing  the  suscepti- 
bility to  depressions  and  reactions,  and  by  favoring  the  forma- 
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tion  of  laudable  pus  which  covers  granulations,  shielding  them 
from  the  contact  of  fluids,  the  absorption  of  which  would  be  poi- 
sonous. If,  however,  a  high  arterial  excitement  occurs,  it  must 
be  suppressed,  and  the  general  substitution  of  veratrum  viride 
for  bleeding  is  a  recognition  of  its  superiority.  It  holds  the 
heart  in  check  without  wasting  the  materials  of  nutrition,  but 
the  extreme  fear  of  bleeding,  felt  by  many  at  the  present  time, 
is  shown  to  be  unfounded,  from  the  fact  that  patients  generally 
recover  after  considerable  losses  of  blood  from  the  uterus,  the 
nose,  or  from  wounds  which  are  not  themselves  so  extensive,  as 
to  involve  exhausting  discharges  in  the  processes  of  repair. 

Care  must  be  exercised,  not  to  keep  the  heart  extremely 
depressed  too  long,  for  no  nourishment  can  be  taken  while  the 
system  is  in  the  state  of  extreme  artificial  depression  produced 
by  veratrum  viride.  A  more  moderate  degree  of  depression, 
however,  is  capable  of  being  prolonged  a  considerable  time 
without  suspending  the  appetite.  In  this  respect,  veratrum 
viride  has  a  great  superiority  over  tartar  emetic,  which  de- 
presses the  heart  less  and  nauseates  more. 

For  the  actual  existence  of  pysetnia,  the  antiseptic  influence 
of  the  sulphites  and  hyposulphites  is  sustained  by  very  con- 
vincing experiments,  but  the  writer  has  not  had  experience 
enough  with  them  to  speak  with  confidence.  The  use  of  alco- 
hol in  necrgemic  prostration,  and  especially  in  those  cases  in 
which  there  is  a  relish  for  it  in  some  of  its  forms,  is  of  undoubted 
benefit. 

The  local  therapeutics  necessary  to  prevent  or  to  remedy  disas- 
ter, are  no  less  important.  It  is  the  aim,  in  all  plastic  opera- 
tions, to  secure  to  the  greatest  possible  extent,  the  adhesion  of 
the  incised  surfaces  which  are  placed  in  contact.  To  this  end, 
it  is  necessary  that  blood  clots  and  foreign  substances  should 
be,  as  far  as  possible,  removed.  A  small  amount  of  blood, 
however,  may  be  organized  or  absorbed,  if  the  cutaneous  sur- 
faces unite  without  suppuration,  so  as  to  secure  to  the  wound 
beneath,  the  conditions  of  a  subcutaneous  incision. 

The  temporary  compression  of  arteries  leading  to  the  wounded 
surfaces,  during  and  immediately  following  an  operation,  not 
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only  lessens  the  amount  of  blood  lost,  but  favors  the  contraction 
of  the  divided  extremities  of  the  small  vessels.  The  facial 
artery  may  be  compressed  upon  the  inferior  maxilla,  and  the 
coronary  arteries  may  be  held  between  the  thumb  and  forefin- 
ger. These  are,  however,  in  the  way  of  operative  proceedings, 
and  in  order  to  compress  these  vessels  while  an  operation  upon 
the  lips  is  in  progress,  a  little  instrument  has  been  devised, 
which  is  illustrated  in  the  accompanying  figure. 

The  application  of  cold,  yet  so  as  not  to 
freeze  the  flesh,  aids  the  speedy  arrest  of 
haemorrhage,  thus  hastening  the  period  in 
which  plastic  lymph  is  produced,  unmixed 
with  blood.  Dr.  W.  S.  Edgar,  Surgeon  to 
the  32d  Reg't.  Illinois  Infantry,  states  that, 
at  Vicksburgh,  it  came  to  be  the  practice  to 
place  ice  between  the  surfaces  after  ampu- 
:  •  I  Compressor  tati°ns:  f°r  a  short  time  before  the  final  clo- 
for  the  coronary  arte-  sure,  with  the  result  of  a  much  more  frequent 
ries  of  the  lips.  union  by  the  first  intention. 

A  much  more  convenient  method,  is  the  spray  of  ether  blown 
upon  the  different  parts  of  the  cut  surfaces  in  succession,  to  aid 
the  minute  arterial  openings  to  contract.  Care  should  of  course 
be  taken,  not  to  cool  off  thin  flaps  to  too  great  a  degree,  lest 
the  circulation  should  be  so  depressed  as  to  result  in  gangrene. 
My  first  experiment  with  this  was  in  the  dissection  of  a  toe,  in 
search  of  a  piece  of  broken  needle.  The  ether  spray  was  ap- 
plied for  the  purpose  of  deadening  the  sensibility,  and  without 
any  thought  of  favoring  union  by  the  first  intention.  To  my 
surprise,  the  parts  united  without  showing  one  drop  of  pus. 
Since  then,  I  have  uniformly  employed  the  spray  of  ether  upon 
cut  surfaces,  and  with  great  satisfaction.  The  period  of  wait- 
ing for  oozing  to  cease  is  very  much  abbreviated,  and  no  effect 
unfavorable  to  organization  is  produced  by  ether  upon  the  sur- 
faces. It  is  plain,  that  nothing  should  be  applied  upon  a 
wounded  surface  which  coagulates  the  albuminous  fluids.  The 
application  of  the  salts  of  zinc  does  this,  and  the  treatment  is, 
therefore,  of  questionable  propriety.     If  the  coagula  are  not 
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well  washed  away,  they  must  serve  as  foreign  substances,  adverse 
to  union. 

It  is  not  only  important  that  there  should  be  no  putrefying 
fluids  in  a  wound,  but  that  there  should  be  no  dead  flesh  there. 
To  this  end,  where  adhesion  is  hoped  for,  ligatures  should  be 
made  to  embrace  a  considerable  amount  of  substance  around 
the  smaller  arteries,  in  order  that  they  may  be  drawn  tightly 
enough  to  close  the  bleeding  orifices,  and  yet  not  so  tightly 
as  completely  to  strangulate  the  parts  embraced,  producing  a 
slough  of  dead  flesh. 

It  was,  in  a  great  part,  to  obviate  the  dangers  of  the  confine- 
ment of  putrid  fluids,  that  Chassaignac  introduced  his  rubber 
drainage  tubes,  in  order  that,  while  adhesion  is  attempted 
throughout  most  of  the  surface  of  the  wound,  a  free  drain  may 
be  established  from  the  interior.  If,  however,  the  wound  can 
be  so  managed,  that  nothing  may  be  left  in  it  that  is  certain  to 
putrefy,  a  small  amount  of  effusion  may  be  absorbed,  as  in  sub- 
cutaneous wounds.  It  is  as  an  aid  to  this  end,  that  the  method 
of  acupressure  introduced  by  Sir  J.  Y.  Simpson,  of  Edinburgh, 
in  1859,  presents  its  strongest  claims.  The  theory  is,  that  as 
metal  absorbs  nothing,  it  can  give  out  nothing  to  poison  the 
tissues. 

Dr.  Simpson,  in  his  work  on  Acupressure,*  states  that  in  his 
experiments  to  determine  the  comparative  tolerance  of  the  tis- 
sues for  metallic  and  for  organic  suture  threads  and  ligatures, 
he  found  that  threads  of  iron  and  of  silver,  and  of  silk  and 
hemp,  were  exempt  from  irritation  to  nearly  the  same  degree 
for  the  first  two  or  three  days  after  their  insertion.  After  that 
time  had  elapsed,  however,  there  arose  around  the  tracks  of  the 
organic  threads,  more  or  less  inflammation  and  suppuration, 
whilst  the  metallic  threads  did  not  excite  such  irritation  by 
their  presence.     He  took  a  suture  thread,  full  of  putrid  pus 

*  Acupressure,  a  New  Method  of  Arresting  Surgical  Haemorrhage,  and  of 
Accelerating  the  Healing  of  Wounds.  By  James  Y.  Simpson,  M.D.,  F.R.S.E., 
Professor  of  Medicine  and  Midwifery  in  the  University  of  Edinburgh,  and 
Physician-Accoucheur  to  the  Queen  for  Scotland,  etc.,  etc.  With  Illustrations. 
Edinburgh:  Adam  &  Charles  Black.     1864. 
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from  a  wound,  and  inserted  it  into  the  bottom  of  a  new-made 
wound  upon  the  back  of  an  animal,  and  into  the  bottom  of  a 
similar  wound  upon  the  other  side  of  the  same  animal,  he  at  the 
same  time,  put  a  fresh  suture  thread.  A  furunculoid  inflam- 
mation rapidly  sprang  up  in  the  wound  containing  the  putrid 
suture,  while  the  other  wound  did  not  exhibit  the  same  speedy 
and  unhealthy  morbid  reaction.  He  came  to  the  conclusion, 
from  these  experiments,  that  a  silken  suture  thread  is  nearly  as 
good  as  one  of  metal,  in  cases  where  it  can  safely  be  removed 
within  sixty  hours  after  its  insertion.  The  advantage  of  the 
metallic  thread  is,  that  while  it  is  unirritating  for  the  short 
period,  it  is  innocuous  for  the  long  period  also.  It  should  be 
added,  however,  as  a  commentary  upon  this,  that  the  sealing 
up  of  the  tissues  around  a  wound  during  the  first  three  days, 
renders  it  more  tolerant  of  putrid  fluids  than  a  fresh  wound. 
In  this  way,  we  account  for  the  general  exemption  of  wounds 
from  furunculoid  inflammation,  when  the  sutures  have  been 
introduced  fresh  instead  of  being  applied  in  a  putrid  condition. 
In  order  to  a  clearer  conception  of  this  new  method  of  sup- 
pressing haemorrhage,  Figures  2,  3,  4,  5,  and  6  are  introduced. 
A  mere  glance  at  the  illustrations,  will  afford  a  better  concep- 
tion, than  pages  of  description. 


Fig.  2. 

First  method  of  acupressure.  The  raw  surface  of  a  flap,  showing  the  hridge 
of  the  acupressure  needle  compressing  the  artery.  The  head  and  point  of  the 
needle  are  under  or  upon  the  cutaneous  surface.  Before  attempting  to  with- 
draw the  pin  or  needle,  it  should  be  rotated,  to  loosen  its  adhesions,  by  seizing 
its  head  with  forceps  and  turning  it  backward  and  forward,  until  it  is  found 
to  roll  without  resistance. 
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Fig.  3.  Second  method  of  acu- 
pressure, applied  to  an  artery  by 
means  of  a  common  sewing  needle. 
The  needle  is  introduced  upon  the 
raw  surface,  some  distance  from  the 
vessel,  then  brought  out  over  it,  and 
then  pushed  on  into  the  tissues. 
The  emergence  of  the  point  of  the 
needle,  shown  in  the  cut,  may  be 
Fig.  3.  omitted. 

Fig.  4.     Third  method  of  acupressure, 

applicable  to  arteries  of  the  largest  size. 

The  needle  is  passed  in  upon  the  raw  sur- 
face, under  the  vessel  and  out  again.     A 

loop  of  wire  is  then  slipped  over  the  point 

of  the  needle,  drawn  across  to  its  heel> 

and  both  ends  of  the  loop  are  together 

twisted  around  the  needle.     This  is  done 

without   the  necessity  for   an    assistant. 

The  needle  is  steadied  with  the  fingers  of  the  left  hand,  while. those  of  the  right. 

apply  the  loop  and  make  the  twist  around"  the  heel  of  the  needle.     The  twisted 

wire  with  which  the  needle  is  threaded,  is  for  the  means  of  its  withdrawal. 


Fig.  4. 


J^m^fjJ^j^,  jjf  f  ,  rf,^^?ro^n 


Fig.  5. 
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The  needle  is  withdrawn  before  the  wire  surrounding  it,  after  a  period  of  from 
a  few  hours  to  a  few  days,  rotating  it  and  slipping  it  out  from  its  inclosure  in 
the  wire,  and  the  inclosing  wire  is  withdrawn  afterwards.  If,  by  the  corro- 
sion of  the  metals,  the  needle  refuses  to  slip  out,  both  are  subsequently  with- 
drawn together,  like  an  ordinary  ligature  ulcerating  through  the  tissues. 
There  is  this  difference,  however,  that  the  ordinary  ligature  loosens  itself  by 
the  suppuration  and  absorption  which  it  excites,  while  the  wire  and  needle  hug 
the  tissues  closely,  and  would  remain  forever,  if  not  drawn  upon,  so  as  to  cut 
out  like  a  suture  thread.  For  this  purpose,  it  is  convenient  to  attach  a  small 
rubber  cord  to  the  end  of  the  wire  attached  to  the  needle,  and  fasten  down  the 
other  end  of  the  rubber  cord  by  means  of  adhesive  plaster.  To  obtain  a  per- 
pendicular pull,  the  cord  may  be  passed  over  a  pulley,  made  by  attaching  a 
cork  or  spool  to  a  frame  extemporized  from  tin. 

Fig.  5.  Fourth  method  of  acupressure,  introduced  by  Knowles  and  figured 
in  Simpson's  book.  The  needle  is  pushed  through  the  vessel  and  surrounding 
tissues,  the  point  emerging  from  the  surface  on  the  other  side  of  the  vessel. 
The  heel  of  the  needle  is  then  carried  around  a-quarter  or  a-half  circle,  and 
pushed  on  into  the  tissues.     The  twisting  of  the  small  vessel  closes  its  canal. 

Fig.  6.  Fifth  method  of  acupressure,  not  figured  in  Simpson's  book.  A 
needle  is  pushed  through  the  vessel  and  surrounding  tissues,  as  in  Fig.  5,  and 
instead  of  being  twisted  parallel  with  the  surface  of  the  wound,  it  is  carried 
perpendicularly  over  to  the  surface  of  the  wound  upon  the  other  side,  and-then 

pushed  on  into  the  tissues.  The 
figure  represents  the  needle 
raised  up  vertically  and  the 
depression  commenced.  When 
the  depression  is  completed,  the 
vessel  becomes  hidden  in  the 
fold  made  by  turning  one  por- 
tion of  the  raw  surface  against 
the  other,  This  method  is  only 
applicable  to  small  arteries,  and 
to  veins,  but  it  is  a  very  con- 
venient method  for  the  cases 
which  are  suitable  for  it. 

Dr.  Simpson  makes  the  following  summary  of  the  advantages 
of  acupressure,  which  seem  to  me  incontestable: — 

"1st.  It  is  more  easy,  simple,  and  expeditious  in  its  appli- 
cation, than  the  ligature. 

"2d.  The  needles,  in  acupressure,  can  scarcely  be  consid- 
ered foreign  bodies  in  the  wound,  and  may  always  be  entirely 
removed  within  two  or  three  days,  or  as  soon  as  the  artery  is 
considered  closed;  whilst  ligatures  are  true  foreign  bodies,  and 


Fig.  6. 
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cannot  be  removed  until  they  have  ulcerated  through  the  tied 
vessels. 

"  3d.  The  ligature  invariably  produces  ulceration,  suppura- 
tion, and,  generally,  gangrene  at  each  arterial  point  where  it 
is  applied;  whilst  the  closure  of  arterial  tubes  by  acupressure, 
is  not  attended  by  any  such  severe  consequences. 

"4th.  The  chances,  therefore,  for  the  union  of  wounds  by 
the  first  intention,  should  be  greater  under  the  arrestment  of 
surgical  haemorrhage  by  acupressure,  than  by  the  ligature. 

"5th.  Pysemia,  and  surgical  fever,  seem  not  unfrequently  to 
be  excited  by  the  unhealthy  suppuration,  liable  to  be  set  up  in 
wounds  by  the  presence  and  irritation  of  ligatures. 

"6th.  These  dangerous  and  fatal  complications  are  less 
likely  to  be  excited  by  the  employment  of  acupressure,  seeing 
the  presence  of  a  metallic  needle,  has  not  the  tendency  to  cre- 
ate local  suppurations  and  sloughs  in  the  wound,  such  as  occur 
in  the  seats  of  arterial  ligatures. 

"  7th.  Hence,  under  the  use  of  acupressure,  we  are  entitled 
to  expect:  First,  that  surgical  wounds  will  heal  more  kindly 
and  close  more  speedily;  and,  Secondly,  that  surgical  opera- 
tions will  be  less  frequently  attended  by  surgical  fever  and 
pyaemia." 

The  argument  for  the  employment  of  metal,  to  retain  the 
bloodvessels  in  contact,  weighs  with  equal  force,  in  the  choice 
of  means  of  holding  together  the  surfaces  of  wounds. 

Annealed  silver  and  iron  wire  sutures,  admit  of  equal  facility 
of  introduction,  and  are  removed  without  difficulty,  if  care  is 
taken,  after  cutting  the  wire,  to  straighten  it  out  before  draw- 
ing upon  it.  The  twist  or  knot  should  generally  be  at  one  side 
or  the  other  of  the  line  of  the  incision.  More  room  is  thus 
secured  for  the  choice  of  place,  at  which  to  cut  the  wire,  pre- 
partory  to  its  removal. 

The  evil  eifects  of  suture  threads,  which  penetrate  mucous 
membrane,  are  lessened  by  the  free  communication  with  the 
exterior  which  the  moisture  upon  the  surface  secures,  while  upon 
the  skin,  the  dessication  of  the  surface,  seals  in  the  remaining 
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fluid,  allowing  it  to  putrefy  to  a   greater  degree,  and  to  exert 
some  degree  of  pressure  upon  the  surrounding  tissues. 

In  the  delicate  skin  of  the  eyelids,  however,  the  orifices 
speedily  acquire  the  condition  of  cicatrization,  so  that  very  lit- 
tle pus  is  formed,  and  that  immediately  dries,  so  that  there  is 
no  irritation,  unless  the  swelling  of  the  tissues  gives  them  the 
thickness,  and  the  suppurating  tendency  of  skin  and  subjacent 
tissue  elsewhere. 

While,  therefore,  the  flexibility  of  thread  of  silk,  linen,  or 
cotton,  affords  a  temptation  to  employ  sutures  of  these  mate- 
rials upon  these  surfaces,  the  objections  to  them  are,  thus,  at 
the  same  time  lessened. 

The  plastic  pin  for  the  twisted  suture,  which  has  been  for 
several  hundred  years  a  surgical  favorite,  affords  a  temptation 
to  draw  the  threads  too  tightly  over  it,  in  consequence  of  which 
a  line  of  integument  sloughs  or  ulcerates. 

The  introduction  of  the  pin  is  greatly  facilitated  by  employ- 
ing a  grooved  needle,  an  ordinary  exploring  needle,  along  the 
groove  of  which  the  pin  readily  glides. 

Dr.  A.  C.  Post,  of  New  York,  has  described  and  figured,  in 
the  Transactions  of  the  American  Medical  Association  for  1866, 
an  instrument  with  a  groove  for  this  purpose,  but  an  ordinary 
exploring  needle  will  answer  every  purpose. 

It  may,  in  many  cases,  be  well  to  protect  the  skin  by  a  layer 
of  plaster,  which  distributes  the  pressure,  and  at  the  same  time 
tends  to  keep  the  surfaces  even  with  each  other. 

This  is  the  Method. —  Pierce  a  strip  of  plaster  with  the 
grooved  needle,  and  then  pass  the  needle  through  the  tissues 
where  it  is  intended  that  the  pin  shall  remain.  Then,  with- 
drawing the  grooved  needle  so  that  its  point  is  nearly  on  a  level 
with  the  surface  of  the  skin,  the  plaster  is  drawn  tightly  over, 
and  slit  by  the  point  of  a  bistoury  opposite  the  point  of  the 
grooved  needle,  which  is  then  to  -be  pushed  forward  through 
the  slit  in  the  plaster.  The  slit  should  be  just  long  enough  so 
that  the  ^reinforcing 'thread  to  be  applied  over  it,  will  not  cause 
the  plaster  to  fold  up.  The  pin  is  then  introduced  along  the 
groove,  and  the  needle  is  withdrawn. 
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In  some  cases,  the  wound  will  require  no  other  support  than 
the  plaster.  In  others,  a  thread  can  be  passed  over  the  needle 
in  the  ordinary  mode  of  making  a  twisted  suture. 

The  plaster  distributes  the  pressure  of  the  threads,  so  that 
ulceration  is  less  likely  to  follow. 

In  the  January  number  of  the  American  Journal  of the  Med- 
ical Sciences,  for  1860,  (p.  81.)  Dr.  Washington  L.  Atlee  has 
figured  and  described  a  modification  of  the  twisted  suture,  which 
consists  in  the  employment  of  an  elastic  rubber  ring  in  place  of 
the  ordinary  fastening. 

The  theory  of  its  use  was,  that,  its  elasticity  would  enable  it 
to  yield  to  any  swelling  which  might  occur;  but,  unfortunately, 
it  is  found,  in  practice,  that  if  the  rubber  is  weak  enough  for 
this,  it  is  too  weak  to  retain  the  lips  of  the  wound,  and  if  it  is 
strong  enough  for  this,  its  pressure,  without  a  point  of  cessation, 
may  be  injurious,  while  inelastic  material  ceases  to  press,  the 
moment  the  resistance  retires  within  the  length  of  the  material 
of  the  suture. 

With  regard  to  the  cutting  out  of  sutures,  Dr.  Simpson  found, 
in  his  experiments  upon  animals,  that  if  either  kind,  whether 
metalic  or  organic,  happened  to  be  overdrawn,  so  as  to  compress 
one  side  of  its  track  too  tightly,  that  side  always  ulcerated,  as 
the  result  of  its  pressure. 

An  advantage  of  the  metalic  suture,  of  no  little  importance, 
is,  that  while  it  is  necessary  to  remove  sutures  of  linen,  or  silk, 
before  it  is  fully  safe  to  disturb  the  new-formed  adhesions,  the 
sutures  of  metal  may  be  left  as  long  as  may  be  convenient, 
without  fear  of  injury. 

The  number  of  the  sutures,  may  also  be  greatly  increased 
over  the  number  which  might  be  prudently  introduced,  where 
absorbing  material  is  employed ;  and  they  may  be  introduced 
without  fear,  into  the  scalp,  as  it  is  the  sanious  pus,  and  not  the 
suture,  which  excites  erysipelatous  inflammation. 

Were  Jobert  now  living  and  writing,  we  should  read  no  such 
paragraph  as  this: — 

"We  have  many  times  had  the  unhappiness  to  see  our  oper- 
ations fail,  just  because  we  had  made  the  points  of  suture  too 
numerous." 
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With  the  employment  of  metalic  sutures,  the  rule  comes  to 
be  this :  Be  sure  and  have  enough  of  them,  for  they  produce  no 
irritation,  and  they  impede  the  circulation  less  than  plasters. 

As  between  the  claims  of  iron  and  silver  for  sutures,  it  may 
be  said,  that  both  are  equally  free  from  any  irritating  quality, 
but  iron  roughens  a  little  by  oxidation,  and  is,  therefore,  not 
so  easily  withdrawn.  The  cost  is  greatly  in  favor  of  iron,  and 
so  is  strength,  where  that  is  a  point  of  excellence. 

The  medical  profession  owe  a  lasting  debt  of  gratitude  to  Dr. 
J.  Marion  Sims,  for  his  agency  in  enforcing  the  advantages  of 
metalic  sutures. 

Applications  upon  the  Surfaces. —  Following  these  methods  of 
avoiding  putridity  within  the  wound,  it  is  all  important  to  avoid 
it  upon  the  surface.  To  avoid  putrefaction,  by  irrigating  with 
water,  is  generally  impossible,  and  besides,  the  constant  moist- 
ure of  the  surface,  is  unfavorable  to  exclusion  of  the  air  from  the 
edges  of  the  wound  which  is  effected  by  the  agglutination  of  the 
tissues,  and  equally  unfavorable  to  the  desired  immobility  of  the 
parts  upon  each  other.  No  kind  of  plaster  will  adhere  persist- 
ently, under  a  deluge  of  water,  and  the  water  itself  becomes  a 
source  of  irritation,  probably  by  its  difference  of  density  from 
that  of  the  blood,  and  of  the  exudation  from  it.  The  water,  by 
its  law  of  osmosis,  attracting  a  greater  amount  of  exudation 
than  the  necessities  of  adhesion  or  granulation   require. 

Prof.  Weber,  of  Halle,  thinks  that  water  is  by  no  means  an 
indifferent  agent,  and  that  for  open  wounds,  milk,  resinous  and 
vegetable  extracts,  and  a  solution  of  common  salt  in  water, 
agree  much  better.* 

Dr.  Esmarch,  is  emphatic,  as  to  the  therapeutic  difference  be- 
tween dry  cold,  and  cold  combined  with  moisture,  claiming 
that  the  moisture  is  often  a  source  of  hurtful  irritation,  which 
is  entirely  avoided  by  confining  the  ice,  or  cold  water,  in  water- 
proof enclosures. 

Soft    rubber    is   the   material   which    he   prefers,    and    some 

*  Americal  Journal  Medical  Sciences,  April,  1865,  p.  512,  from  British  Medi- 
cal Journal,  Nov.  5,  1864. 
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absorbing  fabric  should  always  be  placed  between  this  and  the 
surface  of  the  body,  to  absorb  the  moisture  which  condenses 
from  the  atmosphere.* 

A  very  neat  method  of  applying  dry  cold,  has  been  suggested 
by  Dr.  J.  L.  Prentiss,  in  the  Transactions  of  the  Kansas  Med- 
ical Society.  It  consists  in  the  employment  of  a  small  rubber 
tube  about  eight  feet  long,  the  central  part  of  which  is  coiled 
up  like  a  serpent,  and  retained  in  position  by  tape  tied  around 
the  coils.  One  end  has  a  weight  attached  to  it,  and  falls  over 
the  edge  of  a  bucket  containing  ice  water,  while  the  other  end, 
terminates  in  a  tub  receiving  the  waste  water  on  a  lower  level. 
The  speed  of  the  current,  and  consequently  the  degree  of  the 
cold  can  be  regulated  by  a  stop-cock  in  the  lower  end  of  the 
tube.f 

We  have  here  a  reason  why  a  poultice  is  generally  so  much 
more  agreeable  to  a  wound  than  a  fomentation  or  an  irrigation. 

An  anteseptic  poultice,  however,  furnishes  too  much  moisture 
for  purposes  of  union  by  first  intention,  though  for  suppurating 
purposes  it  is  invaluable. 

The  fermentation  of  starch  in  a  yeast  poultice,  in  which 
sugar  is  first  formed,  and  then  converted  into  alcohol  and  car- 
bonic acid,  and  the  production  of  lactic  acid  in  the  souring  of 
milk,  where  this  is  an  ingredient,  afford  influences  opposed  to 
putrefaction.  It  appears,  from  some  observations  in  some  of 
the  Philadelphia  military  hospitals  during  the  latter  part  of  the 
war,  by  Dr.  John  H.  Packard,  Dr.  Frederich  P.  Pfeipfer, 
and  Dr.  W.  F.  Atlee,  that  sugar  and  sour  milk  were  effective 
in  arresting  the  destructive  ravages  of  hospital  gangrene. 

We  have  here,  an  approach  to  an  explanation  of  the  popular- 
ity of  the  bread  and  milk  poultice,  which  is  found,  by  experi- 
ence, to  be  superior  to  the  poultice  of  bread  and  water,  and 
still  more  superior  to  the  simple  fomentation,  in  those  cases  in 
which  the  elements  of  putrefaction  exist.J 

*  Dry  Cold  in  Surgery,  by  Fr.  Esmarch,  New  Sydenham  Soc.  Publications. 
London,  1861. 

f  Philadelphia  Medical  and  Surgical  Reporter,  Aug.  24,  1867,  p.  167. 
%  See  American  Journal  of  the  Medical  Sciences,  January,  1865,  p.  118, 
April,  1865,  p.  376,  and  July,  1865,  p.  61. 
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A  solution  of  permanganate  of  potash,  of  about  a  drahm  to 
a  pint  of  water,  affords  an  excellent  antiseptic,  especially  when 
irrigation  is  proper,  hut  there  is  a  great  objection  to  it  in  the 
ineradicable  stain  which  it  communicates  to  every  article  of 
clothing  which  it  touches. 

This  objectionable  property  of  permanganate  of  potash,  led 
the  writer  to  experiment  with  chloride  of  zinc.  This  led  to  a 
discovery  which  is  truly  important.  It  has  been  found  that  a 
mixture,  of  one  fluid  ounce  each,  of  glycerine  and  water,  with 
four  grains  of  chloride  of  zinc,  constitutes,  not  only  an  excel- 
lent antiseptic  application,  but  that  it  coagulates  the  albumin- 
ous exudations  upon  the  surface,  producing  the  very  conditions 
so  desirable  for  union  by  adhesion,  and  at  the  same  time  caus- 
ing isinglass  plaster  to  continue  to  adhere  with  firmness,  while 
it  remains  flexible,  instead  of  drying,  curling  up,  and  falling  off, 
as  it  is  wont  to  do. 

After  the  dressing  of  the  wound  has  been  completed,  the 
mixture  is  applied  freely  over  all  the  plasters,  by  means  of  a 
camel  hair  pencil,  and  repeated  every  day.  The  chloride  of 
zinc  solidifies  the  exudations,  and  the  glycerine  prevents  the 
plaster  from  peeling  by  the  contact  of  moisture  while  it  is  anti- 
septic, as  will  be'  seen  by  the  following  series  of  experiments. 
The  application  of  a  considerable  quantity  of  warm  water, 
however,  as  is  done  in  the  intentional  clearing  of  the  surface  of 
its  investments,  so  dilutes  the  glycerine  that  its  retentive  pro- 
perties are  lost,  and  the  plaster  is  readily  peeled  up. 

In  order  to  test  the  antiseptic  properties  of  this  combination, 
an  experiment  was  made  by  filling  watch  glasses  about  half  full 
of  the  constituents  of  blood,  and  adding  water  from  time  to 
time  to  supply  the  waste  by  evaporation. 

May  28,  1867. 

1.  Into  one  watch  glass,  crassamentum  alone  was  placed. 

2.  Into  another,  scrum  alone. 

3.  Into  a  third,  crassamentum,  with  glycerine  and  water, 
equal  parts,  with  chloride  of  zinc,  13  grains,  to  the  f.  ounce — 
a  white  coagulum  of  the  serum  adhering  to  the  crassamentum 
immediately  appeared. 
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4.  Into  a  fourth,  serum  was  placed  with  the  same  mixture 
— a  white  coagulum  was  immediately  formed. 

5.  Into  a  fifth  glass,  crassamentum  was  placed,  with  the 
same  combination  of  glycerine  and  water,  Avith  chloride  of  zinc, 
only  4  grains  to  the  f.  ounce. 

6.  Into  a  sixth  glass,  serum  with  the  same  combination 
of  glycerine  and  chloride  of  zinc.  The  same  appearances  were 
observed  as  in  the  3d  and  4th  experiments. 

7  and  8.  Crassamentum  and  serum  were  placed,  respect- 
ively, in  watch-glasses,  and  glycerine  alone  added,  in  about 
equal  quantity  with  the  blood-constituents.  No  appearance  of 
coagulation. 

These  were  examined  from  time  to  time,  and  water  added  to 
supply  the  loss  by  evaporation.  The  combination  of  serum  and 
glycerine  remained  fluid,  without  any  coagulation  whatever. 
All  the  other  mixtures  became  solid  or  semi-solid,  the  water 
having  dried  out  by  the  third  day  of  the  experiment.  -Each 
time  after  the  glasses  were  replenished  with  water  the  process 
of  drying  took  place  with  surprising  rapidity.  The  glasses 
were  laid  on  a  shelf  of  a  bookcase,  and  -the  replenishing  with 
water  was  not  very  faithfully  done,  so  that  the  experiment  does 
not  determine  how  soon  putrefaction  would  have  occurred  if  the 
substances  had  been  kept  constantly  moist. 

July  6th.  Soon  after  a  refilling  of  the  glasses  with  water, 
the  crassamentum  and  the  serum,  which  were  unmixed  with  the 
antiseptic,  exhibited  a  very  putrid  odor,  while  all  the  rest  re- 
mained odorless.  It  seems  that  the  strength  of  4  grains  of 
chloride  of  zinc  to  the  ounce  is  sufficient  for  its  coagulating  and 
antiseptic  properties,  without  being  strong  enough  to  irritate 
the  tissues. 

A  series  of  experiments,  employing  laudable  pus  for  the  ob- 
ject, was  commenced  a  few  clays  after  that  with  blood,  with  the 
same  results.  The  simple  pus  exposed  to  the  air  became  rap- 
idly putrid  and  had  to  be  thrown  away,  while  that  combined 
with  glycerine,  remained  semi-solid,  and  the  mixture  with  gly- 
cerine and  chloride  of  zinc  (4  grains  to  the  ounce,  as  before,) 
coagulated.     Both  have  .resisted  putrefaction.     It  is  doubtful 
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whether  any  combination  will  soon  be  found,  of  equal  value  in 
plastic  surgery. 

At  the  time  of  closing  this  report,  Sept.  28th,  1867,  there  is 
no  sign  of  putrefaction  in  any  of  the  mixtures.  The  blood  has 
been  kept  four  months  through  the  hot  season,  and  the  pus  two 
months,  and  they  would  probably  keep  for  years  without  putre- 
faction. 

Temperature  and  Posture  are  important  considerations,  but, 
fortunately,  the  rule  of  comfort,  or  what  would  be  comfort  if 
parts  destitute  of  sensibility  had  feeling,  is  nearly  the  universal 
rule.  It  is  important  to  explain  this  to  patients,  because  re- 
cent popular  inculcations  have  fostered  a  false  impression,  that 
the  colder  injured  parts  can  be  kept,  the  better.  A  dependent 
posture  endangers  the  venous  congestion  of  a  flap,  while  one 
elevated  may  too  much  retard  the  arterial  supply.  Generally, 
then,  the  horizontal  posture  is  the  rule. 

We  never  hear,  now-a-days,  of  reducing  the  amount  of  blood 
in  a  flap  by  bleeding,  and  the  following  advice,  to  resort  to 
local  bleeding  from  a  flap,  appears  very  remarkable.  Velpeau, 
in  speaking  of  his  own  method  of  rhinoplasty,  says  that,  "  if, 
on  the  third  day  after,"  (the  operation,)  "or  on  the  following 
days,  the  new  nose  should  appear  swollen  or  livid,  it  may  be 
advisable  to  use  some  bird-peck  punctures  to  it,  or  to  cover  it 
with  leeches."*  If  the  bird-pecks  or  the  leech-bites  escape  dif- 
fuse inflammation,  erysipelas,  and  gangrene,  there  may  be  said 
to  be  good  luck. 

It  is  easy  to  state  some  of  the  principal  local  conditions  of 
success,  in  attempting  to  secure  union  between  a  flap,  and  a  sur- 
face to  which  it  is  applied. 

Among  the  most  important  of  these,  is  activity  of  nutrition  in 
both  parts,  either  by  a  vascular  supply,  as  in  ordinary  tissues, 
or  by  a  rapid  change  of  fluids  and  speedy  production  of  plastic 
lymph,  as  in  the  cornea. 

It  is  useless  to  attempt  to  make  a  flap  grow  fast  to  a  cicatrix, 
and  any  considerable  amount  of  cicatrix  in  a  flap,  will  make 
mortification  of  it  certain. 

*  Velpeau's  Surgery,  Mott's  edition,  vol.  i.r  p.  621. 
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The  entrance  of  arteries  with  some  degree  of  directness  into 
a  flap,  insures  a  vigor  of  circulation,  productive  of  an  abundant 
supply  of  plastic  lymph,  and  on  this  account,  plans  of  operat- 
ing should  be  adopted,  which  will  secure  to  the  flap,  the  best 
circulation  practicable.  If  the  pedicle,  or  undetached  portion 
of  the  flap,  is  in  the  direction  of  the  natural  vascular  supply,  it 
is  evident,  that  the  chances  for  preserving  the  vitality  are 
greater,  than  when  the  principal  supply  is  cut  off  in  the  opera- 
tion, and  new  sources  have  to  be  drawn  upon,  while  the  detached 
part  is  suffering  from  the  shock  of  separation. 

To  illustrate:  In  the  formation  of  a  nose,  by  integument 
taken  from  the  forehead  and  twisted  around  and  brought  down, 
it  is  of  very  great  importance  to  avoid  cutting  the  branches  of 
the  supra-orbital  artery,  or,  at  any  rate,  to  leave  the  supply 
unimpaired  upon  one  side. 

In  opposition  to  this  advice,  the  celebrated  Dieffenbach 
advised  to  divide  any  large  arterial  branch  going  into  a  pedicle, 
through  fear,  that  the  returning  veins  might  not  be  able  to  carry 
away  the  blood  brought  in  by  the  artery.  This  fear  probably 
arose,  from  failing  to  appreciate  the  necessity  for  a  free  arterial 
supply  for  the  production  of  organizable  lymph,  having  been 
misled,  by  experience  of  the  aggravating  influence  of  an  equal 
supply,  in  feeding  an  inflammation,  where  adhesion  has  failed. 
Even  in  the  latter  case,  there  is  generally  more  fear  of  mortifi- 
cation of  the  flap  from  insufficient  arterial  supply,  than  from  too 
much  of  it. 

Another  of  the  conditions  important  to  success,  is  that  the 
implanted  material,  may  lie  in  its  new  position  without  great 
distension  or  compression.  Both  these  conditions  interfere  with 
the  free  circulation  necessary  for  the  nutrition  of  the  flap,  as 
well  as  the  production  of  the  reparative  exudation  to  unite 
adjoining  surfaces.  A  moderate  degree  of  compression,  may 
serve  to  bring  the  surfaces  into  better  contact,  and  if  it  is  no 
more  than  is  necessary  to  this  end,  it  is,  therefore,  useful;  but 
if  perfect  contact  can  be  secured  without  compression,  the  dan- 
ger here  indicated,  is  diminished.  Those  plans  are  equally 
faulty,  which  require  any  considerable  degree  of  distension  of 
the  flap. 
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Classification. 
A  philosophical  classification,  will  greatly  aid  in  the  apprecia- 
tion and  application  of  the  principles  resulting  from  the  analysis 
of  the  different  expedients  of  plastic  surgery.  The  processes 
may  be  reduced  to  the  following  six  general  methods,  with 
their  varieties,  viz.: — 

I.  Sliding  in  a  direct  line. 

1.  As  in  approximating  a  wound  without  under-cutting. 

2.  By  cutting  under  the  edges. 

3.  By  parallel  incisions. 

4.  By  transverse  incisions.     (French  method.) 

5.  By  the  slow  process  of  granulation  and  cicatrization. 

II.  Sliding  in  a  curved  line. 

1.  The  flap  having  curved  borders. 

2.  The  flap  having  angular  borders. 

III.  Jumping.     (Indian  method.) 

1.  Without  a  twist  of  the  pedicle. 

2.  With  a  twist  of  the  pedicle. 

IV.  Inversion  or  eversion. 

1.  Resulting  in  plane  surfaces. 

2.  Tubulation. 

V.  Taliacotian — the  part  being  obtained  from  a  distance. 

VI.  Grafting. 

Jobert  makes  a  classification  in  five  methods,  thus : — 

1.  Indian,  or  by  torsion. 

2.  Italian,  or  by  transplantation. 

3.  French,  or  by  displacement. 

4.  Jobert's,  or  by  gliding. 

5.  Jobert's,  or  by  reversion. 

Blandin  (Autoplastic,  1836,)  mentions  autoplasty  by  rolling 
the  skin,  and  by  successive  migrations  of  the  skin,  by  redoub- 
ling of  a  part,  by  elevating  a  part,  by  primitive  union  and  sec- 
ondary section  of  a  pedicle,  and  by  lacerating  the  skin.  The 
imperfect  nature  of  these  classifications  will  be  seen  at  a  glance. 

According  to  Velpeau,  anaplasty  by  restitution,  is  the  replac- 
ing of  parts  in  their  original  relations.     Anaplasty  by  transpo- 
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sition,  is  the  supplying  of  a  deficiency  by  parts  brought  a  greater 
or  less  distance.* 

Classification,  with  Explanation  of  the  Varieties. 

I.  (1.)  Sliding  in  a  direct  line  without  under-cutting  the 
lips  of  the  wound,  as  in  uniting  an  ordinary  incision.  The  in- 
cisions made  of  an  elliptical  shape,  for  the  removal  of  some 
minute  tumors  from  yielding  tissues,  may  be  closed  in  this  way, 
and  fistulous  orifices  of  small  size  in  the  cheeks,  and  in  the 
vagina,  admit  of  this  method. 

The  first  variety  of  this  method,  is  applied  to  the  removal  of 
deformities  resulting  from  the  adhesion  of  cicatrices  to  bone,  by 
which  a  gutter  is  formed ;  and  to  the  removal  of  circular  grooves 
around  the  extremities,  probably  resulting  from  the  formation 
of  bands  in  the  amniotic  fluid,  which,  when  the  constriction  is 
sufficiently  tight,  result  in  amputation.  The  skin  within  the 
gutter  is  to  be  dissected  out,  and  the  lips  of  the  resulting  wound 
brought  together,  and  retained  in  apposition  by  sutures  and 
plasters,  as  in  cases  of  simple  incisions.  When  the  groove  has 
considerable  width,  some  degree  of  cutting  under  may  be  neces- 
sary, carrying'  the  mode  of  operating  into  the  next  variety. 

(2.)  The  cutting  under  of  the  lips  of  the  wound. 

The  most  simple  method  of  covering  parts  deprived  of  integ- 
ument, is  to  cut  under  the  adjoining  skin  on  each  side,  and 
stretch  it  over.  This  is  the  method  ordinarily  pursued  after 
the  removal  of  small  tumors.  The  tumor  or  portion  to  be  re- 
moved, is  cut  in  the  form  of  an  ellipse,  and  after  the  removal  of 
the  part,  the  knife  is  carried  under  the  integument  to  sever  its 
connexion  with  the  tissues  beneath,  so  that  it  may  be  released 
to  its  natural  extensibility,  and  be  easily  stretched  over,  till  the 
incised  edges  meet.  This  expedient,  like  many  other  things,  is 
attributed,  by  Jobert,  to  Celsus.  It  is  simply  the  conversion 
of  an  excavation  into  the  condition  of  an  ordinary  incision,  so 
that,  upon  its  closure,  only  a  single  line  of  union  appears. 

(3.)  The  cutting  of  parallel  lines  at  some  distance,  to  enable 
the  deficiency  to  be  more  readily  covered. 

*  Velpeau's  Surgery,  American  edition,  Vol.  i.,  p.  616. 
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The  spaces  made  by  the  gaping  of  the  secondary  incisions, 
heal  by  granulating. 

The  accompanying  diagrams  illustrates  this  variety. 

The  ellipse  is  supposed  to  enclose  a  wound  or  fistula,  to  be 
closed  by  an  operation.  In  order  to  increase  the  facility  of 
bringing  the  edges  together,  parallel  incisions  are  made  thus : 


Before  Closure.  After  Closure. 

When  the  opening  is  closed,  the  elliptical  lines  become  par- 
allel, and  the  parallel  lines  become  correspondingly  curved, 
leaving  two  semi-ellipses  destitute  of  integument. 

More  or  less  cutting  under,  may  be  practised  in  connexion 
with  the  resort  to  parallel  incisions. 

In  operations  upon  the  cheek,  this  incision  may  be  made  in 
the  mucous  membrane,  and  not  in  the  skin,  in  order  to  avoid 
the  scar  which  must  result  from  the  cicatrization  of  the  cutane- 
ous integument. 

(4.)  Cutting  under,  as  above,  and  *making  incisions  at  right 
angles  from  the  extremities  of  the  wound,  in  order  to  permit 
the  flap  to  be  distended  very  much  beyond  its  original  extent. 

This  variety  will  be  more  readily  comprehended  by,  these  two 
diagrams : 


The  ellipse  represents  a  wound  or  orifice  to  be  closed.  To 
increase  the  advantages  of  cutting  under,  transverse  incisions 
are  made  upon  one  side,  (or  both),  going  in  the  direction  in  which 
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The  method  is  also  illustrated  in  Fig. 


the  skin  will  yield  most  readily.  The  flap  is  then  stretched 
over  the  opening,  so  that  the  lines  of  incision  come  to  present 
the  appearance  shown  in  the  second  diagram.  The  curved  line 
on  one  side,  has  become  straight  by  cutting  under,  and  that  on 
the  other  side,  by  cutting  under  and  by  transverse  incisions, 
which  will  generally  be  parallel  to  each  other. 

7. 
'The  term,  "The  French 
method,"  is  applied  emphati- 
cally to  this  variety  of  direct 
gliding,  and  is  greatly  lauded 
by  Serre,  of  Montpelier,  who 
has  written  a  work  chiefly  to 
inculcate  it.* 

Direct  gliding  has  also  an- 
other claim  to  the  name  French, 
inasmuch,  as  a  Frenchman  by 
the  name  of  Franco,  wrote  a 
long  time  ago  in  its  favor.f 

When  this  variety  of  direct 
sliding  is  applied  to  parts  which 
will  not  resist  retraction,  as  the 
lips  and  eyelids,  it  is  especially 
faulty ;    for    the    unavoidable 


\ 
Fig.  7. 

First  method,  fourth  variety.  A 
diseased  patch  in  the  cheek  is  cut  out 
by  rectilinear  incisions,  two  of  which 
are  continued  down  the  neck.  The 
flap  is  cut  under  and  stretched  up  to 
cover  the  vacant  place. — [From  Serre. 


shrinking  of  the  distended  tis- 
sues, is  almost  certain  to  result  in  eversion. 

(5.)  By  granulation  and  cicatrization.  The  moulding  influ- 
ence of  cicatrization,  whether  unavoidably  occurring,  or  purposely 
secured,  is  a  power  in  plastic  surgery,  which  sometimes  produces 
horrid  results  when  in  a  wrong  direction,  but  in  the  right  direc- 
tion, admirable.  This  element  enters,  necessarily,  into  a  large 
portion  of  plastic  operations,  in  which  the  most  important  ends 
are  to  be  obtained  by  adhesion,  while  subsidary  ends  are  secured 
by  this  slow  process  of  closing  wounds,  and  approximating  dist- 

*  Traite  sur  l'Art  de  Eestaurer  les  Difformetes  de  la  Face.     Montpelier  : 
1842. 
f  Velpeau's  Surgery.     Mott's  ed.,  Vol.  i.,  p.  606. 
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ant  parts.  It  is  here,  that  the  contracting  tendency  of  cicatri- 
cal material  is  made  to  be  an  obedient  servant,  instead  of  a 
resistless  master. 

The  following  case  is  an  illustration  of  this  power  of  repair: 

Case  I. — A  very  remarkable  case  of  autoplasty,  without  the 
use  of  a  knife. 

S.,  about  21  years  of  age,  having  on  strong  corduroy  over- 
halls  over  his  pants,  was  caught  (August  25,  1858,)  by  the  pin 
in  the  horizontal  tumbling  shaft,  connecting  the  horse  power 
with  a  threshing  machine,  which  drew  him  down  upon  the  re- 
volving shaft,  winding  the  penis  and  scrotum  in  the  garment, 
and  tearing  off  the  portion  of  integument  covered  with  hair, 
the  scrotum,  one  testicle,  and  the  skin  of  the  penis,  up  to  the 
glans. 

What  remained  of  his  private  parts,  were  a  skinned  penis 
and  a  skinned  testicle  and  spermatic  cord,  with  its  covering  of 
cremarter  muscle,  with  a  liberal  base  of  skinned  pubes  and 
perineum. 

The  wound  was  kept  dressed  with  slippery  elm  poultices,  the 
bowels  kept  open  and  sufficient  opium  given  to  quiet  irritation 
for  three  weeks,  when  quinia  was  given  to  counteract  symptoms 
of  ague.  Some  whisky,  in  small  portions,  was  also  given  dur- 
ing the  continuance  of  the  intermittent  symptoms. 

The  patient  recovered  with  the  power  of  erecting  the  penis, 
and  the  testicle  became  well  covered  with  natural  skin.  The 
integument  of  the  penis  was  cicatricial.  Nothing  but  frequent 
erections,  could  have  averted  the  catastrophe  of  a  binding  of  the 
penis  to  the  pubes  by  the  contraction  of  the  cicatrix. 

The  patient,  finding  that  the  function  of  the  part  had  not 
been  destroyed,  got  married,  but  no  issue  has  crowned  the 
wedlock. 

The  surgery,  in  this  case,  consisted  in  the  conservative  care  of 
the  case,  affording  to  nature  in  her  efforts,  the  artificial  conditions 
most  favorable  to  success. 

II.  Sliding  in  a  curved  line. — (1.)  Sliding  in  a  curved  line, 
of  a  flap  of  a  more  or  less  curvalinear  shape,  with  under-cutting 
of  the  adjoining  integument,  so  as  to  cover  the  space  from 
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which  the  flap  is  taken.  Figs.  8  and  9,  from  Erichsen,  repre- 
senting the  repair  of  a  retraction  of  the  lower  lid,  show  this 
method  very  perfectly. 


Fig.  8. 
Second  method,  first  variety,  plan  of 
the  operation. — [From  JErichsen. 


Fig.  9. 

Second  method,  first  variety,  opera- 
tion completed. — [From  Erichsen. 


The  first  variety  of  this  method  is  capable  of  a  great  range 
of  application,  and  is  a  much  neater  expedient  than  that  of  the 
trapezoid  flap  of  the  next  variety. 

Dr.  Edmund  Andrews  has  given,  in  the  Transactions  Illinois 
State  Medical  Society,  for  1866,  numerous  figures,  with  ex- 
tended descriptions,  illustrating  and  amplifying  this  variety  of 
the  second  method. 

(2.)  Sliding  of  an  angular  flap,  in  which  it  is  generally  im- 
practicable to  cover  the  space  from  which  it  had  been  taken, 
and  which  is,  therefore,  left  to  cicatrize  over  by  the  process  of 
granulation. 

In  Chopart's  method  for  cheiloplasty  and 
blepharoplasty,  the  second  variety  of  curved 
sliding  is  employed. 

The  cicatrices  are  dissected  out,  and  a 
trapezium  is  made  on  one  side  of  this  space, 
with  its  free  end  toward  the  lid,  or  the  lip, 
as  the  case  may  be,  and  the  flap  is  made  to 
glide  into  the  new  position,  leaving  the  place 
from  which  the  flap  had  been  taken,  an  open 
wound. 

This  is  on  the  authority  of  Velpeau,  but 
as  an  illustration  of  the  uncertainty  of 
titles  to  such  preemptions,  it  may  be  stated, 
that  ^he  trapezoid  flap  to  be  moved  in  the 


Fig.  10. 

Second  method,  se- 
cond variety. — [From 
Serre. 

a  Space  left  vacant 
by  the  removal  of  the 


b  The  flap  in  its 
new  position  retained 
by  sutures. 


28 


PLASTICS. 


segment  of  a  circle  is  ascribed  by  Pancoast  to  Dieffenbabh 
and  vosr  AMMON.*f 

III.  Jumping. — The  third  method,  is  characterized  by  the 
free  end  of  a  flap  jumping  over  a  portion  of  undisturbed  integu- 
ment, while  its  circulation  is  maintained  through  its  pedicle  or 
attached  end. 

This  is  called  the  Indian  method,  as  it  was  the  plan  early 
practised  in  Eastern  Asia,  in  transplanting  integument  from  the 
forehead,  to  repair  the  loss  of  the  nose,  frequently  inflicted  as  a 
penalty.  This  method,  as  applied  to  the  nose,  was  introduced 
into  Europe  in  1814,  by  Cuspin,  and  immediately  adopted  by 
Gr^ffe  and  Dieffenbach. 

This  method  has  two  varieties — 1.  Without  twisting  the  ped- 
icle.    2.  With  twisting  the  pedicle. 

The  accompanying  diagrams  illustrate  the  principle  of  the 
first  variety  of  the  third  method.  When  the  flap  is  moved  no 
more  than  a  quarter  of  a  circle,  it  is  not  necessary  to  twist  the 
pedicle.  Some  cutting  under  is  necessary  to  the  complete 
adaptation  of  the  parts  to  their  new  relations.  The  numerals 
in  the  diagrams  will  show  the  changed  relations  of  the  lines. 


Third  method,  first  variety. 
Plan  of  Dissection. 
/ 

::: "7\ 


Completion. 


Flap  covering  the  space. 
Space  to  be  covered. 

This  is  one  of  the  most  important  methods,  and,  in  a  large 
proportion  of  the  cases,  is  the  only  one  practicable.  Fig.  18, 
illustrating  the  restoration  of  the  upper  lid,  shows  the  first 

*  Operatic  Surgery,  by  Joseph  Pancoast,  M.D.,  plate  73,  figs.  5,  6,  7,  and  8. 
f  Die  Plastiche  Chirurgie,  von  Dr.  Friedrich  August  von  Amnion  und  Dr. 
Moritz  Baumgarten.     Berlin:  1842. 
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variety,  and  Figs.  11  and  12,  from  Zeis,  showing  the  improper 
application  of  the  method  in  the  reconstruction  of  a  lower  lip, 
illustrate  the  second  variety. 


Fig.  11. 

Third  method,  second  variety,  ap- 
plied to  the  lower  lip. — [From  Zeis* 

b  Space  left  after  the  removal  of  a 
cancer. 

a  Flap  taken  from  the  neck. 

c  Space  left  vacant. 


Fig.  12. 

The  completion  of  the  operation. — 
[From  Zeis. 

a  Occupies  the  position  of  b  in  Fig. 
11,  and  the  space  c  is  in  great  part 
covered  by  cutting  under  and  drawing 
together,  i.e.,  by  the  second  variety  of 
the  first  method. 


As  an  illustration  of  the  degree  to  which  particular  methods 
are  employed  as  hobbies,  Dr.  Mott,  of  New  York,  had  achieved 
some  brilliant  success  in  cheek-mending,  as  early  as  1825,  em- 
ploying flaps  with  which  to  cover  the  deficiency;  but  fifteen 
years  later,  Townsend,  the  translator  of  Velpeau,  considered 
this  method  entirely  superseded  by  the  French  method  of 
gliding. 

Now,  again,  flaps  are  in  greater  favor. 

After  the  cutting  away  of  the  pedicle,  subsequently  to  the 
union  of  the  flap  in  its  new  position,  in  the  second  variety  of  the 
third  method,  and  after  grafting,  (method  vi),  the  circulation  and 
innervation  are  carried  on  entirely  through  the  adventitious 
connecting  medium. 


*  Hand-buch  der  plastischen  Chirurgie,  von  Eduard  Zeis,  Doctor  der  Medi- 
cine und  Chirurgie,  U.  S.  W.     Berlin:  1838. 
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The  condition  and  capabilities  of  the  flap,  thus  isolated,  was 
at  one  time  very  carefully  studied  by  Jobert.* 

The  circulation  is  found  to  be  less  active  than  that  of  the 
surrounding  parts,  and  Holmes  Coote  relates  an  instance  (in 
Holmes'  surgery)  in  which  a  new-made  nose,  which  he  was  quite 
proud  of,  shriveled  away  to  insignificance. 

With  regard  to  innervation,  Jobert  found,  that  in  some  cases, 
in  which  transplanted  flaps  exhibited  no  sensibility  soon  after 
the  division  of  their  pedicles,  yet,  several  months  later,  they 
manifested  sensibility  to  pricks  and  other  modes  of  irritation. 
Yet,  in  a  case  in  which  he  had  the  opportunity  of  dissection — 
the  patient  having  died  some  years  after  the  operation,  no 
nerves  could  be  traced  into  the  flap.  The  branches  could  be 
traced  up  to  the  line  of  union,  but  not  across  it.  Jobert  made 
experiments  upon  animals,  with  results  like  those  of  his  obser- 
vations upon  man,  viz.,  sensation  established  after  a  while,  but 
no  nerves  to  be  found  traversing  the  cicatricial  connexion,  to 
account  for  it. 

In  the  language  of  this  author: 

"  Physiological  observation  shows  that  sensibility  is  repro- 
duced in  the  flap,  and  anatomical  observation  fails  to  show  that 
the  continuity  of  the  nerves  is  reestablished/' 

He  has  an  electric  theory,  for  accounting  for  the  communica- 
tion of  sensation.  When  parts  are  exactly  restored  to  their  ori- 
ginal position,  as  when  amputated  fingers  are  replaced,  it  is  evi- 
dently possible  for  the  nerves  to  reunite  without  there  remain- 
ing any  intermediate  substance,  for  whatever  exudation  may  be 
necessary  to  secure  union  may  ultimately  be  absorbed,  leaving 
the  nerve  as  it  had  been  before  the  division. 

The  instances  of  the  recovery  of  the  function  of  nerves,  after 
division,  are  too  numerous  to  leave  any  doubt  upon  the  subject. 

With  regard  to  susceptibility  to  disease,  Jobert  has  known 
all  portions  of  the  body  to  be  successively  covered  with  ery- 
sipelas except  a  transplanted  flap,  which  had  escaped.  He  has 
also  known  the  pustules  of  variola  to  be  of  smaller  size  on  a 
flap,  than  elsewhere. 
*  Cherurgie  Plastique,  Tome  i.,  p.  96,  etc. 
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IV.  The  inversion  or  eversion  of  surfaces  (dedoublement  of 
Roux.)     This  method  has  two  varieties: 

(1.)  The  inversion  or  eversion  results  in  plain  surfaces,  skin 
being  placed  in  the  position  of  mucous  membrane,  or  vice  versa. 

(2.)  Skin  or  mucous  membrane  is  doubled  upon  itself  to  form 
a  tube,  or  a  hollow  space. 

(1.)  In  the  change  of  places  of  mucous  membrane  and  skin, 
the  surfaces,  to  a  considerable  extent,  change  their  anatomical 
properties,  as  well  as  their  functions. 

Serre  observes,  that  while  the  operation  of  Dieffenbach  for 
enlarging  the  mouth,  establishes  the  capability  of  mucous  mem- 
brane of  assuming  the  functions  of  skin,  the  experiments  of 
Delpech,  prove  the  opposite  capability  of  the  assumption  of  the 
character  and  functions  of  mucous  membrane  by  skin  when 
secluded  from  the  dry  air,  and  kept  covered  with  moisture.* 

M.  Roux  says,  with  regard  to  the  change  of  places  of  skin 
and  of  mucous  membrane,  "I  believe  that  a  portion  of  skin, 
which  has  its  epidermic  surface  maintained  in  a  mucous  cavity, 
becomes  identical  with  mucous  membrane. 

"  This  disposition  of  the  two  grand  tegumentary  systems 
with  which  man  is  provided,  the  interior  and  the  exterior,  to 
take,  each  the  character  of  the  other,  in  accidental  circum- 
stances, is  a  fact  well  known  in  general  anatomy. "f 

This  method  is  employed  in  Dieffenbach's  operation  for  en- 
larging the  mouth,  Figs.  37  and  38,  and  in  the  operation  for 
entropium  and  symplepharon,  illustrated  in  Figs.  24  and  25. 

(2.)  Tubulation. — The  formation  of  a  tube  out  of  skin  or 
mucous  membrane,  previously  constituting  plane  surfaces. 

This  expedient  has  been  adopted  in  the  formation  of  a  new 
urethra,^  and  in  the  narrowing  of  the  capacity  of  the  vagina 
for  procidentia  of  the  uterus. § 

It  is  shown  upon  a  magnificent  scale,  in  the  triumphant  ex- 

*  Velpeau's  Surgery,  Mott's  ed.,  Vol.  i.,  p.  815. 

f  Quakante   Annees   de   Pratique   Chirurgicale  par  Ph.  J.  Roux,  Tome 
premier,  Chirurgie  Reparatrice,  p.  33. 
%  See  the  operation  by  Teale,  further  on. 
§  See  pamphlet  by  Dr.  Thomas  Addis  Emmett.     New  York :  1865. 
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ample  of  the  employment  of  this  method,  in  the  formation  of  a 
bladder,  in  a  case  of  congenital  extrophy  of  this  organ,  by  Dr. 
Daniel  Ayres,  of  Brooklyn,  N.Y.,  illustrated  in  Fig.  50. 

V.  The  Italian  or  Taliacotian  method,  in  which  the  flap  is 
taken  from  a  distant  part. 

Taliacotius  dissected  up  the  flap  and  interposed  some  mater- 
ial between  it  and  its  original  seat;  waiting  a  considerable  time 
for  thickening  and  healing  by  granulation  before  attaching  the 
flap  in  its  new  situation,  then,  by  means  of  complicated  bandages, 
maintained  the  limb  which  supplied  the  flap  in  near  relation  to 
the  portion  of  the  face  to  be  repaired. 

The  operation  has  been  repeated  by  Gr^ffe,  of  Berlin,  and 
by  the  late  Dr.  J.  Mason  Warren,  of  Boston,  in  rhinoplasty. 
(See  Figs.  15  and  16.) 

A  very  satisfactory  success  of  cheek-mending  by  this  method 
by  Dr.  G.  C.  Blackman,  of  Cincinnati,  may  be  found  in  the 
American  Journal  of  the  Medical  Sciences,  for  October,  1845, 
page  228. 

There  is  an  obvious  advantage  in  this  method  of  educating 
the  integument  to  be  transplanted,  that  it  becomes  habituated 
to  receiving  its  entire  vascular  supply  through  its  pedicle, 
besides,  it  shrinks  as  much  as  it  ever  will  shrink,  before  it  is 
applied  in  its  new  situation. 

Gr^effe  is  said  by  Velpeau,  to  have  followed  the  plan  of 
Taliacotius,  in  permitting  a  flap  dissected  from  the  arm  to 
thicken  and  cicatrize,  before  attaching  it  to  its  new  surround- 
ings upon  the  face.* 

The  chief  objection  to  this  means  of  acquiring  material  for 
supplying  integument  for  deficiencies  of  the  face,  is  the  com- 
parative feebleness  of  the  circulation  in  the  skin  of  the  arm, 
and  the  length  of  time  required  to  augment  the  vascularity  by 
dissecting  up  the  flap  and  allowing  it  to  remain  for  cicatrization, 
while  some  substance  is  all  the  time  kept  interposed  between 
the  flap  and  the  arm. 

VI.  Grafting. — According  to  Jobert,  one  of  the  methods 

*  Velpeau's  New  Operative  Surgerjr,  Vol.  i.,  p.  605. 
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followed  in  India,  is  that  in  which  a  flap  is  entirely  detached 
from  one  place,  and  is  applied  to  another,  as  in  vegetable  graft- 
ing and  budding. 

A  spot  on  the  nates  is  selected,  and  subjected  to  repeated 
light  contusions,  in  order  to  increase  its  vascularity,  after  which 
it  is  cut  out,  and  attached  to  the  previously  denuded  part,  over 
the  nose  or  elsewhere.  The  frequent  failures  of  this  process 
must  prevent  its  being  adopted,  except  in  rare  cases. 

The  success  of  the  curious  experiments  of  Hunter  and  others, 
in  which  the  spurs  of  cocks  have  been  made  to  grow  upon  their 
combs,  and  in  which  testicles  have  been  made  to  attach  them- 
selves and  maintain  their  vitality  in  the  peritoneal  cavity,  are 
sufficient  to  settle  the  possibility  of  grafting,  whatever  doubts 
may  attach  to  particular  claims  to  success,  by  this  method  of 
plastic  surgery. 

The  cases  in  which  fingers  and  toes,  entirely  detached,  grow 
again,  when  replaced  in  their  old  relations,  with  a  restoration  of 
their  functions,  should  remove  all  doubt  of  the  possibility  of 
parts,  completely  detached,  forming  new  attachments. 

A  man  once  came  to  me,  saying  that  he  had  cut  oif  two  of 
his  fingers,  but  that  he  had  himself  stuck  them  on  again,  but 
was  afraid  he  had  not  done  them  up  with  sufficient  security. 

I  accordingly  applied  isinglass  plaster  with  great  care,  and 
put  on  delicate  splints  to  keep  them  from  getting  displaced. 

Some  days  afterward,  he  came  to  me  with  the  ends  of  the 
fingers  gangrenous.  On  removing  the  dressings,  after  soaking 
them  in  warm  water,  in  order  to  separate  the  mortified  fingers, 
I  found  that  they  would  not  separate,  and  that  union  was  per- 
fect. My  blunder  of  over-careful  bandaging,  had  caused  the 
extremities  of  the  fingers  to  mortify. 

The  application* was  sufficiently  loose  at  first  not  to  impede 
the  circulation,  but  the  subsequent  swelling,  occasioned  the  fatal 
constriction. 

This  case  taught  me  never  to  apply  plaster  completely  around 
a  limb,  large  or  small,  very  soon  after  an  injury  or  operation. 
3 
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Cicatrices. 

One  of  the  most  frequent  occasions  for  plastic  operations,  is 
the  distortion  of  parts,  from  the  contraction  of  cicatrices  from 
burns  and  scalds. 

The  non-elastic  cicatricial  material,  with  which  the  injured 
integument  is  repaired,  called  by  Belpech  inodular  tissue,  tends 
unceasingly  to  diminish  in  volume.  Dr.  Mutter,  in  Pancoast's 
"Operative  Surgery,"  quotes  a  case  related  by  Earle,  in  which 
the  shoulders  were  approximated  with  such  force,  as  to  cause 
shortening  of  the  clavicles  by  .absorption,  and  the  cases  are 
more  common,  in  which  the  anterior  part  of  the  lower  jaw  is 
bent  downward  by  the  pull  of  the  cicatrix  upon  the  chin,  the 
counteracting  masseter  and  the  temporal  muscles,  acting  upon 
the  jaw  as  upon  a  lever  of  the. second  kind,  and  thus  tending  to 
curve  the  bone. 

It  is  very  difficult  to  prevent  distortion,  even  upon  the  ex- 
tremities, where  there  is  every  opportunity  for  the  application 
of  mechanism,  and  much  more  difficult  where  the  eyelids,  the 
lips,  and  the  ears,  are  the  parts  which  receive  the  traction  of  this 
relentless  agent. 

The  attempt  to  remove  or  to  prevent  these  distortions  is  an 
arduous  undertaking,  and  it  is  curious  to  see  how  those  who  are 
discouraged  with  operations,  advise  mechanism,  and  those  who 
see  the  futility  of  mechanism,  advise  operations. 

No  stranger  language  of  discouragement  can  be  employed 
than  that  of  Holmes  Coote  (in  Holmes'  Surgery,  Vol.  Ill,  p. 
112): — "Let  no  surgeon,  who  hopes  to  remove  a  deformity, 
ever  trust  to  the  persistence  of  a  large  cicatrix ;  let  him  like- 
wise remember,  that  every  incision  he  makes,  involves  the  for- 
mation of  this  newly  effused  and  readily  contracting  uniting 
medium,  and  he  may  perhaps  be  more  wary  than  has  hitherto 
been  the  case,  in  attempting  the  removal  of  contractions  by 
operation." 

A  little  farther  on,  (p.  131,)  after  exhibiting  a  cut  similar  to 
Figs.  43  and  48,  and  speaking  of  the  case,  he  follows  the  lead 
of  Liston,  and  says  : — "  Surgical  ingenuity  has  been  pushed  to 
the  utmost,  to  devise  operations  by  which  this  distressing  calam- 
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ity  may  be  removed,  but  I  express  the  experience  of  most  sur- 
geons of  the  present  day  in  affirming,  that  hitherto,  all  such 
operations  have  proved  failures,  and  for  this  simple  season,  that 
wherever  an  incision  is  made,  "a  new  cicatrix  must  be  formed, 
and  this  new  cicatrix  will  undergo  precisely  the  same  process 
of  contraction  as  the  former,  which  it  was  intended  to  alleviate." 

"It  may  be  laid  down  as  a  rule,  that  a  cicatrix  should  never 
be  touched  with  a  knife,  and  we  find  that  these  operations  have 
for  some  time  past  been  discarded  as  useless  at  St.  Bartholo- 
mew's and  some  other  leading  London  hospitals." 

This  desperate  language  is  confirmed,  a  little  further  along,  by 
disparaging  the  process  of  detaching  and  transplanting  flaps  of 
integument,  as  practised  by  Teele,  (Figs.  46  and  47,)  and  by 
quoting  Mr.  Skey,  who  doubts  the  practicability  of  securing  the 
union  of  the  displaced  integument  in  the  place  of  its  new  im- 
plantation. 

In  opposition  to  the  view  entertained  by  Coote,  that  the  new 
cicatrix  resulting  from  the  previous  destruction  of  a  cicatrix,  will 
have  the  same  unmanageable  character,  we  find,  that  in  some 
cases  in  which  the  extirpation  of  the  cicatrix  seemed  impracti- 
cable, Velpeau  destroyed-  them  with  caustic  potash,  and  he 
found  the  resulting  cicatrix  to  be  of  a  very  different  character 
from  that  of  the  burn.* 

The  case  operated  upon  by  Dr.  Mutter,  (Fig.  43,)  and  the 
case  soon  to  be  detailed,  (Fig.  48,)  show  two  things,  notwith- 
standing the  high  authorities  just  quoted,  viz.,  that  cicatrices 
may  be  cut  with  advantage,  and  that  flaps  may  be  successfully 
transplanted  to  take  the  place  of  cicatrices. 

Step  by  step,  sound  skin  may  be  made  to  travel  in  the  direc- 
tion of  a  cicatrix,  until  it  occupies  the  position  of  the  cicatrix 
removed,  and  performs  the  functions  of  the  integument  origin- 
ally occupying  the  position. 

Three  points  must  be  insisted  upon  in  these  transplantations : 

1.     There  must  not  be  cicatricial  tissue  on  the  base  of  the 

flap,  for  this  tissue  can  hardly  receive  blood  enough  for  its  own 

*  Velpeau's  Operative  Surgery,  Mott's  ed.,  Vol.  i.,  p.  701. 
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nutrition,  and  cannot,  therefore,  transmit  any  for  the  support  of 
parts  beyond. 

The  existence  of  cicatricial  tissue  in  the  base  of  a  flap  may,, 
therefore,  be  expected  to  result  in  its  mortification.  When  it 
exists  upon  the  outer  end  of  a  flap,  it  is  likely  to  mortify,  and 
may,  therefore,  as  well  bo  cut  away  at  the  time  of  the  opera- 
tion. Where,  however,  the  cicatrix  is  imperfect,  it  may  in 
some  cases,  be  left  on  the  border  of  a  flap  to  take  its  chances. 

2.  The  base  of  a  flap  must  be  broad  enough  to  permit  a  free 
supply  of  blood,  and  not  be  so  much  twisted,  as  materially  to 
compress  the  vessels.  It  is,  therefore,  sometimes  necessary  to 
permit  the  stages  in  the  journey  of  the  sound  skin  to  supply 
the  place  of  a  cicatrix  to  be  shorter  and  more  numerous  than 
one  might  think  necessary. 

3.  It  is  necessary  to  avoid  stretching  a  flap.  Parts  that 
have  an  abundant  supply  of  blood,  may  be  put  upon  a  moderate 
degree  of  tension,  with  an  expectation  of  their  preserving  their 
vitality  and  of  uniting  by  adhesion ;  but  this  cannot  be  said  of 
flaps,  the  circulation  in  which  has  been  cut  off  on  three  sides. 

In  this  traveling  of  flaps,  it  is  not  very  important  that  they 
should  unite  in  all  their  parts  by  adhesion,  as  the  granulating 
process  will  finally  fix  them  in  their  new  positions. 

In  unmindfulness  of  the  conditions  here  stated,  Mr.  Coote 
refers  to  the  difficulty  of  preserving  vitality  in  a  flap  which  has 
cicatricial  tissue  in  its  pedicle,  and,  therefore,  despairs  of  effect- 
ing the  removal  of  a  cicatrix  by  the  implantation  of  sound  skin. 

He  would  try  mechanical  extension  alone,  and  he  thinks  it 
possible  to  elevate  a  depressed  lower  lip  by  this  means.  How 
he  is  going  to  get  his  "mechanical  extension"  attached  to  the 
lower  lip  he  does  not  deign  to  tell  us. 

His  objection,  that  a  cicatrix  is  fatal  to  a  flap,  should  simply 
be  a  warning  not  to  have  a  cicatrix  in  a  flap,  instead  of  author- 
izing an  emphatic  injunction  to  let  the  cases  alone. 

In  fact,  no  greater  triumphs  of  surgery  have  ever  been 
achieved,  than  some  of  those  of  relief  from  cicatricial  contrac- 
tion, by  complete  extirpation  of  the  cicatrices,  and  the  supply  of 
the  parts  with  sound  skin. 
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The  advice  is  given  by  Dr.  Mutter,  in  cases  of  burns  upon 
the  neck,  to  employ  a  collar,  which  is  to  be  gradually  raised  in 
front  by  a  screw,  turned  a  little  from  time  to  time.  Such  an 
appliance  cannot,  of  course,  be  worn  when  the  injury  affects 
the  base  of  the  jaw,  and  the  cases  must  be  exceedingly  rare  in 
which  the  injury  of  the  neck  fails  to  involve  the  chin, and  lower 
lip. 

Dr.  Pancoast  very  properly  says,  that  "It  is  scarcely  possible 
to  correct  these  deformities  by  bandages  and  machinery,  and  it 
becomes  necessary,  to  treat  them  with  any  prospect  of  success, 
to  resort  to  some  form  of  operation  with  the  knife." 

It  is  probable,  that  failure  has  often  resulted  from  an  under 
estimate  of  the  amount  of  dissection  necessary;  or  from  under- 
taking to  do  too  much  at  one  -operation.  :Sound  skin  must 
sometimes  be  made  to  migrate  by  successive  journey  and  sojourn, 
until  it  is  ready  to  be  implanted  in  place  of  the  cicatrix,  the 
complete  removal  of  which,  is  one  of  the  last  acts  in  the  process. 

It  will  often  be  found,  upon  dissection,  that  a  cicatrix  which 
appeared  to  be  confined  to  the  skin,  really  extends  down  a  con- 
siderable depth.  In  this  case,  the  knife  must  secure  a  complete 
relief  from  contraction,  or  some  degree  of  disappointment  must 
result. 

Delpech,  long  ago,  abandoned  the  method  previously  pursued, 
of  simply  dividing  the  sub-cutaneous  cicatrix,  and  resorted  to 
the  method  of  completely  extirpating  it,  with  increased  success. 

Velpeau  would  confine  the  method  of  extirpation,  to  cica- 
trices of  not  more  than  from  six  to  ten  lines  in  width.* 

There  are  some  cases  of  narrow  bands,  in  which  it  is  only 
necessary  to  cut  them  across,  and  to  hold  the  part  extended  by 
mechanical  means,  until  the  new  cicatrization  draws  in  the 
skin  from  the  circumference,  instead  of  drawing  in  the  longi- 
tudinal direction,  as  in  the  production  of  the  deformity. 

In  some  of  these  cases,  the  third  variety  of  the  first  method 
may  be  employed,  imitating  Dieffenbach's  plan  of  closing 
fistulous  orifices  of  the  urethra. 

One  of  the  figures  in  Mutter's  contribution  in  Pancoast's 

*  Velpeau's  Surgery,  VoL  L,  p.  380. 
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Surgery,  represents  a  contracted  elbow,  which  was  relieved  by 
cutting  out  the  cicatrix,  and  making  a  lateral  incision  on  each 
side  of  the  arm,  to  enable  the  lips  of  the  wound  to  be  brought 
together.  The  cicatrices  resulting  from  the  healing  of  the 
lateral  incisions  could  produce  no  deformity,  because  one  exactly 
balanced  the  other. 

More  often,  however,  the  second  and  third  methods  have  to 
be  resorted  to,  and  it  is  easy  to  conceive,  that  when  the  deform- 
ity is  on  an  arm,  the  sound  integument  may  be  brought  from 
the  chest  in  the  fifth  or  Taliacotian  method,  and  when  it  is  on 
the  fore-arm,  the  supply  might  come  from  the  chest,  from  the 
arm,  or  fore-arm  of  the  other  side,  or  from  the  nates  or  the 
thigh  of  the  same  side.  When  the  deficiency  is  in  the  thigh 
or  leg,  the  sound  integument  might  be  borrowed  from  the  other 
limb. 

In  a  case  of  contraction  of  the  elbow  in  a  child,  from  a  scald 
upon  the  front  of  the  arm  and  fore-arm,  which  came  under 
treatment  by  the  writer,  a  large  flap  was  taken  from  the  side 
of  the  chest  by  the  method  of  jumping,  and  applied  to  the  arm, 
the  base  of  the  flap  being  at  the  anterior  fold  of  the  axilla, 
with  an  excellent  result. 

In  this  case,  the  cicatrix  was  dissected  up  and  allowed  to 
glide  to  the  fore-arm,  to  take  its  chances  for  life,  where  most  of 
it  sloughed  away. 

The  malposition  of  the  fingers  from  burns  is  the  most  diffi- 
cult to  remedy,  from  the  thinness  of  the  integument  and  the 
great  difficulty  of  supplying  it  from  other  parts. 

The  removal  of  a  single  finger,  which  has  become  useless,  may 
be  better  than  to  leave  it  in  the  way,  and  the  peeling  of  a  finger 
and  the  removal  of  its  phalanges,  may  sometimes  afford  a  supply 
of  integument  to  the  adjoining  finger. 

The  prevention  of  the  webbing  of  fingers  after  burns,  is  ex- 
ceedingly important,  for  the  cure  is  more  difficult  than  the 
prevention. 

The  wearing  of  a  lead  wire  between  the  fingers,  with  the  ends 
strapped  upon  the  hand,  as  advised  by  Dieffenbach,  either  in 
the  treatment  from  burns  or  after  operations,  promises  the  best 
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result.  In  case  of  an  operation,  the  implantation  of  a  portion 
of  sound  integument  in  the  fork  of  the  fingers,  when  it  is  prac- 
ticable, shortens  the  period  of  treatment,  and  gives  the  greatest 
degree  of  flexibility.  T.  Holmes,  advises  to  wear  a  metalic 
plate,  to  prevent  the  progress  of  closure  down  the  fingers.  The 
ends  of  this  may  be  secured  to  a  bracelet,  or  the  metal,  in  the 
form  of  a  ring,  may  be  inserted,  like  an  ear-ring,  above  the  com- 
missure of  the  fingers,  and  when  the  process  of  cicatrization 
has  been  completed,  the  ring  may  be  removed,  and  the  artificial 
orifice,  previously  kept  open  by  the  ring,  then  closes  up. 

Dr.  Buckminster  Brown*  recommends  a  silver  hook  or  fork, 
of  the  size  of  a  small  quill,  the  bend  of  the  hook  lying  in  the 
space  between  the  fingers,  while  one  branch  extends  up  on  the 
back  of  the  hand  and  the  other  upon  the  palm,  where  they  are 
held  by  a  rubber  cord  passing  from  an  eye  in  each  branch,  up 
to  a  bracelet  worn  around  the  wrist. 

With  regard  to  the  time  when  it  is  proper  to  operate  for  the 
extirpation  of  a  cicatrix,  writers  are  pretty  unanimous  in  the 
opinion,  that  it  should  be  postponed  until  it  has  acquired  a 
permanent  character.  Then  it  is  fully  settled  to  what  extent 
mechanical  means  have  failed  to  arrest  the  progress  of  de- 
formity, and  the  cicatrix  itself  has  acquired  its  minimum  size. 

If,  however,  it  is  intended  simply  to  divide  the  cicatrix  in 
order  to  extend  the  part,  and  to  induce  a  change  in  the  direc- 
tion of  the  movement  of  the  sound  integument,  as  it  is  drawn  by 
the  diminishing  cicatrix ;  it  is  obvious,  that  the  sooner  it  is 
divided  and  the  part  brought  to  its  normal  relations,  the  sooner 
the  contraction  in  the  chosen  directions,  will  commence. 

When  adhesion  is  taking  place,  as  between  toes  and  fingers, 
the  division  cannot  be  effected  too  soon,  in  order  that  substances 
may  be  interposed,  to  prevent  a  recurrence  of  the  union. 

Cicatrix  ivithout  a  preceding  wound  or  burn. 
Sometimes,  a  cicatrix  forms  without  any  preceding  wound  or 
burn  or  frost-bite,  to  account  for  it.     When  this  appears  in  the 
palm  of  the  hand,  in  those  who  handle  tools  which  harden  the 

*  Boston  Medical  and  Surgical  Journal,  June  27,  1867,  p.  432. 
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cuticle,  the  contraction  is  apt  to  be  ascribed  to  the  pressure, 
but,  in  rare  instances,  it  occurs  in  hands  which  are  not  thus 
employed. 

Dr.  Mutter's  language  is  so  much  to  the  point,  that  I  quote 
it : — "  I  have  known  the  fascia  of  the  palm  of  the  hand  gradu- 
ally harden,  contract,  become  thicker,  and  eventually  inelastic, 
thus  causing  a  permanent  closure  of  the  hand,  the  skin  cover- 
ing it  being  perfectly  soft  and  pliable,  while  the  cause  of  this 
change  of  structure  was  too  subtle  to  admit  of  detection.  *  * 
This  contraction  is  also  frequently  brought  about  by  keeping 
a  part  too  long  in  one  position,  and  it  may  result  from  chronic 
inflammation  of  parts,  either  above  or  below  the  fascia."* 

This  distortion  appears,  upon  a  superficial  view,  to  be  in  the 
tendons,  but  a  more  careful  examination  shows  it  to  be  in  the 
fascia. 

The  inefficiency  of  all  plans  of  treatment,  makes  it  an  unwel- 
come subject  to  write  upon,  as  well  as  to  practise  upon. 

The  plan  of  producing  minute  divisions,  both  of  the  cicatricial 
skin  and  the  subjacent  tissues,  is  practised  by  Mr.  Skeyf  upon 
the  theory,  that  "  The  contraction  of  wounds  is  light  in  pro- 
portion as  the  time  consumed  in  healing  is  short."  If,  however, 
the  distorted  parts  are  brought  to  their  normal  relation  by  ex- 
tending the  minutely  divided  cicatrices,  it  is  difficult  to  see  how 
much  better  it  can  be,  to  have  numerous  small  cicatrices  than 
fewer  large  ones,  unless  something  may,  by  this  expedient,  be 
gained  in  the  pull  upon  the  sound  skin  in  the  lateral  directions. 

AUTOPLASTY   OF    PARTICULAR    PARTS. 

Rhinoplasty. 
The  art  of  reproducing  a  lost  nose,  formerly  held  a  much 
more  important  position  than  it  can  ever  hold  again,  partly 
because  it  is  better  known  how  to  arrest  the  destructive  ravages 
of  syphilis,  which  so  often  manifests  its  secondary  stage  in  the 
bones  of  this  organ,  and  partly,  because  the  advance  of  civiliza- 
tion abolishes  the  mutilation  of  the  body  as  a  punishment  for 
the  violation  of  laws. 

*  Dr.  Thomas  D.  Mutter,  quoted  from  Pancoast's  Operative  Surgery,  p.  360. 
f  Holmes'  Surgery,  Vol.  iv,  p.  821. 
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Five  methods  have  been  pursued: 

I.  The  direct  sliding  of  integument  toward  the  median 
line  from  the  cheek,  on  one  side,  or  both.  Larrey  and  Dieffen- 
BACH  are  said  to  have  practised  this  variety  of  sliding,  and  it 
may  serve  for  covering  fistulous  openings,  or  for  supplying 
losses  involved  in  the  removal  of  cancerous  degenerations,  but 
the  supply,  and  the  extensibility,  are  obviously  insufficient  for 
manufacturing  a  complete  nose. 

II.  (1.)  Deficiencies  of  the  ala  may  be  supplied  by  moving 
a  flap  in  a  curvilinear  direction,  admitting  of  closure  of  the 
denuded  spot  left  by  the  flap  removed.  This  is  done  by  cutting 
under,  and  sliding  the  integument  in  a  direct  line  over  the  space 
left  vacant  by  the  removal  of  the  flap. 

(2.)  The  covering  of  the  part,  by  means  of  an  angular  flap, 
leaving  the  space  uncovered  from  which  it  is  taken,  may,  in 
some  cases,  be  necessary. 

III.  Jumping. — Partial  deficiencies  of  the  nose,  may  be  con- 
veniently supplied  by  dissecting  up  a  flap  from  the  cheek,  turning 
it  around  a  half  circle,  and  attaching  it  in  its  new  situation. 
The  mobility  of  the  integument  of  the  cheek,  permits  it  to  be 
cut  under  and  brought  together,  so  as  to  cover  the  place  from 
which  the  flap  had  been  taken. 

In  one  case  in  which  the  writer  pursued  this  method,  after 
removing  a  portion  of  one  side  of  a  nose  for  a  cancerous  degen- 
eration, the  pedicle,  which  it  was  purposed  afterward  to  remove, 
was  so  free  from  offensive  appearance,  that  the  patient  declined 
to  have  the  final  operation  of  complaisance  performed. 

For  the  reconstruction  of  a  Avhole  nose,  or  the  greater  part  of 
it,  the  favorite  method  is  that  of  jumping  a  flap  from  the  fore- 
head. A  flap  is  dissected  up  and  bent  around,  until  its  raw 
surface  is  applied  upon  the  nose,  where  it  is  attached  to  surfaces 
previously  denuded. 

Either  variety  of  this  method  may  be  pursued:  (a)  that  of 
cutting  down  upon  one  side  lower  than  the  other,  by  which  the 
flap  may  bend  around  without  making  a  coil,  and  (b)  that  of 
torsion,  in  which  the  substance  of  the  pedicle  is  necessarily 
doubled  upon  itself.     The  flap  is  made  large  enough  to  allow 
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for  shrinking — about  one-third  larger  than  the  measure  of  the 
space  to  be  covered.  The  advantage  of  the  first  variety  of  this 
method  is,  that  it  permits  the  vascular  supply  on  one  side  to 
remain  nearly  undisturbed. 

In  the  formation  of  a  nose  by  this  method,  Pancoast  attached 
great  importance  to  beveling  and  dovetailing  the  surfaces  to  be 
united,  in  order  to  increase  the  extent  of  the  surfaces,  so  that, 
in  the  event  of  partial  failure,  the  chances  of  union  in  some 
parts  might  be  increased. 

This  was  done  by  cutting  the  flap  with  a  larger  surface  inter- 
nal than  external,  and  in  preparing  for  the  reception  of  the 
flap,  by  dissecting  and  turning  toward  the  median  line  some  of 
the  integument  of  the  nose,  and  cutting  under  the  integument 
outside  of  this  incision,  so  that  the  edge  of  the  flap  might  go  in 


Fig.  13.     Before  Operation. 
Dr.  J.  Mason  Warren's  Case  of  Rhinoplasty. 
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like  a  wedge  between  these  raised  sides,  and  present  four  sur- 
faces instead  of  two,  viz.,  two  surfaces  upon  the  flap,  i.e.,  the 
two  sides  of  the  wedge,  and  the  two  surfaces  made  upon  the 
stump  of  the  nose  in  the  groove  for  receiving  the  flap.  It  is 
doubtful,  however,  whether  any  such  complication  at  any  time 
increases  the  chances  of  union.* 

While  the  union  of  the  flap,  and  its  permanent  adaptation  to 
its  new  form  are  in  progress,  it  is  kept  elevated  over  substances 
placed  beneath  it,  and  a  tube  is  placed  in  each  new  formed 
nostril,  to  enable  the  patient  to  breathe  while  his  mouth  is 
closed. 

This  packing  may  conveniently  be  made  of  lint,  permeated 
with  the  solution  of  chloride  of  zinc,  in  water,  and  glycerine, 
already  described  in  the  Introduction.     The  zinc  and  the  gly- 
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Fig.  14.     After  Operation. 
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*  Pancoast's  Op>©rative  Surgery.     Velpeau's  Surgery,  Mott's  ed.,  Vol.  i.,  p. 
687. 
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serine  retard  putridity,  not  only  in  the  packing,  but  upon  the 
neighboring  tissues. 

If  the  columna  fails  to  attach  itself,  or  slouches  off,  another 
operation  becomes  necessary  to  supply  or  reattach  it. 

The  final  modeling  of  the  pedicle,  should  be  done  so  as  not 
completely  to  cut  off  the  original  source  of  vascular  supply,  lest 
the  new  nose  should  shrivel  for  want  of  sufficient  nutrition. 

Figs.  13  and  14,  represent  a  case  of  destruction  of  the  nose, 
operated  upon  by  the  late  Dr.  J.  Mason  Warren,  of  Boston,  in 
1835.  The  cut  showing  the  result,  represents  the  space  on  the 
forehead  partially  closed  by  granulation. 

Dr.  Warren,  m  his  description  of  the  case,  says,  that  in  order 
to  secure  the  proper  projection  of  the  alae  of  the  nose,  he  pur- 
sued the  plan  recommended  by  M.  Labat,  which  consists  in 
tying  the  suture  over  a  compress  so  as  to  indent  the  surface  at 
the  line  of  incision,  and  hold  it  there  until  after  union  and 
moulding  of  the  parts.  The  cut  shows  the  expedient  to  have 
been  perfectly  successful.* 

IV.  It  may  be  suggested,  that  since  the  success  of  M.  Ollier 
in  plastic  operations  upon  the  periosteum,  it  may  be  found 
practicable  to  turn  toward  the  medium  line  the  periosteal  cover- 
ing of  the  margin  of  the  maxillary  bone  previous  to  bringing 
down  the  flap  from  the  forehead,  so  as  to  have  a  firm  base  upon 
which  the  flap  may  rest.  This  is  in  accordance  with  the  fourth 
method. 

In  dissecting  up  the  marginal  integument,  in  order  to  turn  it 
over  and  give  it  the  position  and  function  of  the  mucous  mem- 
brane of  the  nose,  the  periosteum  can  be  peeled  up  with  it,  so 
that,  when  turned  over,  it  will  become  exterior.  The  stitches 
will,  of  course,  come  out  of  their  position  by  ulceration,  and 
be  discharged  through  the  nose,  anterior  or  posterior.  The 
flap  will  fit  down  over  this,  affording  two  extensive  surfaces 
opposed  to  each  other  for  union. 

This  expedient,  besides  aiding  in  preserving  the  form  which 
may  be  given  to  the  new  nose,  may  secure  to  the  flap  a  better 

*  Surgical  Observations  with  Cases,  by  J.  Mason  Warren,  M.D.      Boston: 
1867- 
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nutrition,  and  thus  prevent  the  atropathy  which  has  sometimes 
frustrated  the  final  success. 

M.  Ollibr  relates  an  instance,  in  which  a  layer  of  the  nasal 
process  of  the  superior  maxillary  bone,  (the  nasal  bones  having 
been  destroyed  or  arrested  in  their  development,)  was  pared  off, 
and  turned  over  to  make  a  foundation  for  the  flap  brought 
down  from  the  forehead,  which  had  been  dissected  up  with  the 
periosteum  attached.  Thus,,  the  foundation  was  osteo-cutaneous, 
and  the  flap  periosteo-cutaneous. 

The  parts  were  kept  in  apposition  by  sutures  of  iron  wire, 
and  the  denuded  space  upon  the  forehead,  was  covered  with 
integument,  by  cutting  under  and  stitching  over.  Eighteen 
months  after  the  operation,  the  nose  had  retained  nearly  the 
shape  originally  secured  to  it  by  the  surgeon. 

M.  Ollier  says,  "This  observation  seems  to  demonstrate 
the  utility  of  combining  osseous,  or  direct  osteoplasty,  with 
periostic,  or  indirect  osteoplasty,  for  the  restoration  of  the 
nose. 

"In  relation  to  the  fact  of  the  production  of  bone;  at  the 
end  of  three  months  from  the  time  of  the  operation,  we  could 
pierce,  with  a  needle,  the  parts  not  yet  ossified,  but  a  year  later,., 
the  same  parts  could  not  be  penetrated.* 

Langenbeck  has  recently  recorded  three  cases  of  rhinoplasty, 
in  which  the  periosteum  of  the  frontal  bone  was  brought  down 
with  the  flap,  in  order  to  give  greater  firmness  to  the  new  nose. 
In  one  of  these  cases,  new  bone  was  found  to  have  been  pro- 
duced in  four  weeks,  in  the  second  in  eight  weeks,  but  the  third 
was  a  failure,  the  flap  sloughing. 

Dr.  Geo.  Buchanan,  Surgeon  to  the  Glasgow  Royal  Infirmary, 
relates  a  case  in  which  he  performed  rhinoplasty,  preserving 
periosteum  in  the  flap,  after  Langenbeck's  example,  whom  he 
had  seen  operate  in  the  same  manner,  but  without  getting,  any 
formation  of  bone  in  the  nose.f 

*  Traite  Experimental  et  Clinique  de  la  Regeneration  des  os,  et  de  la  Pro- 
duction Artificielle  du  Tissu  Osseux,  par  L.  Oilier,  Chirurgien  en  Chef,  de 
l'Hotel-Dieu,  de  Lyon.     Paris:  1867.     Tome  ii.,  pp.  463  and  521. 

f  American  Journal  of  the  Medical  Sciences,  October,  1865,  pp.  541  and  543; 
from  the  Lancet,  August  5,  1865. 
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There  is  nothing  in  this  operation  which  ought  to  be  con- 
sidered dangerous  to  a  person  in  good  health,  but,  upon  the 
authority  of  Velpeau,  Dieffenbach  lost  two  patients  out  of  six, 
upon  whom  he  performed  rhinoplasty  in  Paris.* 

The  mortality  should  probably  be  ascribed  to  the  character 
of  the  patients,  rather  than  the  character  of  the  operation. 

Taliacotian  Method. 

V.  The  method  by  the  acquisition  of  integument  from  some 
distant  part,  though  previously  practiced  in  Asia,  acquired 
great  celebrity  from  Tagliacozza,  Latinized  Taliacottus,  who 
practiced  it  with  success  in  Italy,  in  the  sixteenth  centnry. 

In  most  works  on  surgery,  a  picture  may  be  found  represent- 
ing the  patient  invested,  head,  neck,  and  trunk,  in  a  close-fitting 


Fig.  15.     Retentive  Apparatus  of  Taliacotius. 

*  Velpeau's  Surgery,  by  Mott,  vol.  i. ;  Holmes  Coote,  in  Holmes'  Surgery, 
vol.  iii.,  p.  121. 
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jacket,  by  which  the  face  is  enabled  to  hold  the  arm  attached 
to  it,  by  a  similar  investment.  In  accordance  with  this  fashion, 
I  insert  (Fig.  15.)  an  exact  copy  of  a  picture,  in  the  original 
folio  edition  of  the  works  of  Taliacotius,  bearing  the  elate  of 
1597,  which  I  have  been  permitted  to  copy  from  Dr.  J.  Mason 
Warren's  "Surgical  Observations." 


Fig.  16.     Dr.  Warren's  modification  of  the  retentive  bandage  of  Taliacotius. 

Fig.  16,  represents  a  modification  adopted  by  Dr.  Warren, 
for  a  successful  case  of  rhinoplasty,  performed  by  this  method. 
The  integument  to  supply  the  lost  portion  of  the  nose,  is  seen  to 
have  been  taken  from  the  fore-arm. 

The  object  of  this  is  to  hold  the  arm  to  the  face,  until  the 
implanted  flap  has  time  to  form  its  new  vascular  connexion, 
after  which,  it  is  cut  from  the  arm,  and  the  process  of  confine- 
ment discontinued.  It  would  seem  impossible  to  avoid  a  con- 
siderable amount  of  movement  by  any  expedient  which  does  not 
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Fig.  17. 
A  framework  of  iron  for  securing  immo- 
mobility  of  the  neck,  in  plastic  and  other 
operations  requiring  motionlessness  of  this 
part. 


not  include  an  iron  framework,  and  a  cut  is  here  introduced,  to 
represent  the  framework  of  an  apparatus  which  will  serve  for  all 

plastic  operations  upon  the 
head  and  neck,  for  which 
immobility  is  important. 

The  right  hand  figure, 
(17,)  represents  the  frame 
alone,  and  the  left  hand 
figure  represents  it  covered, 
to  secure  immobility,  after 
the  division  of  the  sterno 
cleido-mastoid  muscle.  An 
investment  on  the  same  prin- 
ciple may  be  made  for  the 
arm,  and  when  the  two  are 
fastened  together,  the  im- 
mobility must  be  sufficient 
to  save  the  patient  the  volun- 
tary eifort  of  holding  still. 
VI.  Grafting. — There  is  a  tradition  that  in  India,  a  portion 
of  integument  is  sometimes  taken  from  the  nates  after  repeated 
beating  with  a  light  shoe,  to  induce  increased  vascularity,  and 
directly  grafted  upon  the  face,  to  make  a  nose.  As  failures 
must  be  the  rule  and  success  the  exception,  it  is  not  probable 
that  the  truth  of  history  will  be  very  soon  verified  by  repetition 
of  the  experiments 

Otoplasty. 
Autoplasty  of  the  ears,  is  chiefly  required  for  the  correction 
of  the  effects  of  wounds  and  burns,  and  the  expedients  must  be 
varied  according  to  the  necessities  of  each  particular  malforma- 
tion. The  development  of  principles,  and  the  explanation  of 
the  application  of  expedients  to  other  parts,  renders  any  espe- 
cial attention  to  this  organ  unnecessary. 

Blepharop  lasty. 
The  loss  of  an  entire  eyelid,  admits  of  but  a  very  imperfect 
restoration.      It  must  be  made  from   integument  of  greater 
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thickness  than  that  of  the  natural  lid,  with  greater  thickness 
of  subjacent  tissue.  Its  ocular  surface  must  be  cicatricial,  or 
made  of  skin  inverted,  which  cannot  be  expected  to  soften  suf- 
ficiently to  fully  replace  the  mucous  membrane.  The  preser- 
vation, therefore,  of  the  mucous  membrane,  the  cartilage,  and 
the  ciliary  margin,  very  much  lessens  the  difficulties  to  be 
overcome. 

The  restoration  of  the  upper  lid,  is  generally  figured  and 
described  after  Fricke,  of  Germany,  as  a  jumping  of  the  flap 
from  over  the  frontal  bone.  An  incision  in  the  form  of  the 
capital  letter  L,  is  made  so  that  the  horizontal  part  is  below 
the  brow,  and  the  vertical  part  upon  the  temple.  The  horizon- 
tal incision  below  the  brow  and  above  the  elevated  or  retracted 
eyelashes,  is  widened  until  the  eyelashes  descend  to  their  proper 
level.  A  second  vertical  incision  is  made,  parallel  with  the 
first,  and  the  space  between  the  two  is  dissected  up,  to  consti- 
tute the  flap  with  which  to  repair  the  upper  lid.     The  L  may 


Fig.  18. 
Third  method,  1st  variety.  Entire 
destruction  of  the  skin  of  the  upper 
lid,  followed  by  complete  eversion  of 
the  lid,  the  eyelashes  being  drawn  up 
against  the  brow,  and  the  globe  per- 
manently exposed.  The  dotted  line 
indicates  the  place  and  shape  of  the 


4 


Fig.  19. 
Third  method,  1st  variety.  The 
final  result.  The  eyelashes  are  bro't 
down  to  their  proper  position.  There 
is  slight  mobility  to  the  lid,  and  the 
patient  sees  out  from  under  it.  There 
is  a  permanent  fulness,  in  consequence 
of  the  thickness  of  the  subcutaneous 
tissie. 
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be  turned  over  and  the  flap  taken  from  the  cheek ;  and  in  the 
case  which  is  here  figured,  (Fig.  18.  and  19.)  there  was  already 
a  scar  on  the  cheek,  occasioned  by  the  original  slough  which 
destroyed  portions  of  the  integument,  not  only  above  the  eye, 
but  also  below  it. 

Case  II. — Miss  R.,  aged  about  20,  lost  the  integument  of 
the  upper  lid,  and  a  strip  of  integument  below  the  lower  lid, 
in  June,  1866,  from  plegmonous  erysipelas.  The  upper  eye- 
lashes became  firmly  fixed,  under  the  brow ;  the  mucous  mem- 
brane everted,  and  hypertrophied,  and  the  eye-ball  permanently 
exposed.  The  space  resulting  from  the  destruction  of  integu- 
ment, below  the  lower  lid,  became  covered  by  a  cicatrix,  not 
very  conspicuous,  without  everting  the  lid. 

Operation.  Nov.  2^th,  1866.  It  was  thought  that,  taking 
the  flap  from  alongside  of  this  scar,  could  have  no  worse  efiect 
than  to  widen  the  scar  somewhat,  while,  if  the  flap  should  be 
taken  from  the  temple,  a  new  scar  would  be  produced  of  a 
much  more  repulsive  character.  The  end  proved  the  propriety 
of  the  choice.  A  very  moderate  degree  of  cutting  under,  per- 
mitted the  skin  below,  to  come  up  and  unite,  with  so  slight  a 
scar,  that  the  engraver  should  have  made  his  lines  very  light, 
to  represent  the  scar,  if  he  attempted  to  make  any  at  all. 

A  careful  dissection  of  the  upper  lid  was  made,  until  the 
ciliary  margin  came  easily  down  to  its  proper  position,  when 
the  flap  was  applied,  so  as  completely  to  cover  the  raw  surface. 
The  retention  was  effected  by  sutures  of  delicate  iron  wire, 
introduced  about  a-quarter  of  an  inch  from  each  other,  all 
around.  Isinglass  plaster  was  then  applied,  to  obviate  motion. 
Some  erysipelatous  swelling  followed,  upon  the  face,  which 
was  speedily  arrested  by  the  mixture  of  chloride  of  zinc,  glyc- 
erine "and  water,  already  mentioned. 

Adhesion  of  the  flap  occurred  throughout  the  greater  part 
of  its  extent,  and  granulation  completed  the  restoration. 

Feb.  20th,  1867.  A  second  operation  was  made  to  narrow 
the  pedicle,  and  thus  elevate  the  outer  angle  of  the  eye ;  and 
two  months  later,  an  additional  strip  was  taken  from  the  pedi- 
cle, to  elevate  the  angle  still  more. 
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The  restored  lid  has  a  considerable  degree  of  motion,  and  it 
opens  sufficiently  for  the  necessities  of  vision,  but  an  unnatural 
fulness  remains,  in  consequence  of  the  amount  of  subcutaneous 
tissue. 

It  is  impracticable,  as  a  general  statement,  to  replace  the 
upper  lid,  in  whole,  or  in  part,  by  the  first  or  second  method, 
without  interfering  with  the  regularity  of  the  brow,  while  by 
the  jumping  process,  in  the  third  method,  whether  from  the 
forehead  or  from  the  cheek,  the  pedicle,  or  base  of  the  flap, 
is  beyond  the  extremity  of  the  brow,  which  thus  escapes  muti- 
lation 

The  restoration  of  the  lower  lid  admits  of  greater  latitude  in 
the  choice  of  the  method,  for  the  material  for  repair  may  be 
taken  from  the  region  directly  below,  or  that  upon  the  outer 
part  of  the  cheek. 

In  the  choice  of  methods,  the  tendency  of  the  lower  lid  to 
become  everted  by  the  shrinking,  or  the  retraction  of  integu- 
ment should  not  be  forgotten.  The  fir%t  and  the  second  meth- 
ods, the  sliding  in  the  direct  line,  and  the  sliding  in  a  curved 
line,  are  amenable  to  this  objection,  while  the  third  method,  by 
jumping,  admits  of  the  implantation  of  such  a  width  of  flap  as 
to  render  this  result  very  improbable. 

Figures  20.  21.  and  22.  are  introduced  to  show  the  two  vari- 
eties of  the  second  method,  as  applied  to  the  lower  lid: — 


Fig.  20. 
Second  method,  first  variety ;  repe- 
tition from  figure  8,  from  Erichsen. 


Fig.  21. 
Second  method,  first  variety ;  repeti- 
tion of  figure  9.  The  appearance 
at  the  close  of  the  operation. 


After  sliding  up  the  flap,  bounded  by  the  dotted  line,  the 
integument  of  the  cheek  is  cut  wider,  so  that  the  space  is  all 
covered  with  skin,  at  the  close  of  the  operation. 
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Fig.  22. 
Second  method,  2d 
variety,    from    Serre, 
repetition    of    figure 
10. 


The  operation,  according  to  the  first  variety  of  the  second 
method,  is  so  managed  that  the  sound  skin  crowds  the  flap 
against  the  lid,  but  the  second  variety,  as  here  shown,  is  espe- 
cially faulty,  for  it  combines  the  danger  of  subsequent  retraction, 
with  the  evil  of  leaving  a  large  portion  of  the  surface,  from 
which  the  flap  is  taken,  to  heal  by  granulation. 

The  lower  lid  having  been  depressed  by 
cicatricial  contraction,  resulting  from  de- 
struction of  tissue,  the  space  is  made  raw, 
and  a  parallelogram  is  brought  over  from 
the  outside,  and  retained  until  it  grows  fast 
in  its  new  position ;  a,  space  from  which  the 
flap  has  been  taken;  b,  flap  in  its  new  posi- 
tion. 

The  third  method,  by  jumping,  admits  of 
closing   the  place   from  which   the   flap   is 
taken,    by    undercutting    its    margin,    and 
bringing  the  borders  of  the  integument  to- 
gether, and  retaining  them  by  sutures  and  plasters. 

There  is  a  proceeding,  according  to  the  first  method,  which 
may  be  employed  where  a  narrow  cicatrix  depresses  a  portion 
of  the  lid,  but  it  is  inapplicable  to  an  extensive  cicatrix.  It 
consists  of  making  a  V  shaped  incision,  dissecting  up  the  integ- 
ument between  the  lines,  in  the  manner  of  a  flap,  which  thus 
has  permission  to  retract,  and  then  undercutting  the  marginal 
integument,  and  bringing  it  together  from  the  two  sides,  so  that 
one  vertical  line  takes  the  place  of  the  lines  of  the  V,  except 
at  the  top,  when  the  retracted  V  flap  is  compressed  by  the 
approach  of  integument  from  side  to  side,  resulting  in  a  Y, 
instead  of  a  V. 

The  operator  must  make  a  larger  estimate,  as  to  the  amount  of 
integument  to  be  dissected  up,  than  he  would  think  necessary, 
without  experience. 

In  operating  upon  immature  boys,  it  is,  of  course  important 
that  the  flap  for  supplying  any  deficiency  below  the  lid,  should 
not  be  taken  from  the  portion  of  the  cheek  which  usually  becomes 
the  seat  of  beard. 
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For  eversion  of  the  lids  (ectropium),  without  diminution  of 
cutaneous  tissue,  the  ordinary  operation  of  cutting  out  a  V 
shaped  portion  of  the  lid,  in  order  to  diminish  its  length,  and 
cause  it  to  apply  more  closely  to  the  globe,  with  the  removal  of 
an  elliptical  portion  of  palpebral  conjuctiva,  if  it  is  very  redun- 
dant, may  answer  very  well,  but  this  will  be  useless  if  there  is 
retraction  of  integument,  unless  some  method  is  adopted  to  stop 
the  traction' which  turns  the  lid  over.  Nothing  but  a  more  lib- 
eral supply  of  integument  will  do  this. 

Inversion  of  the  Lids  (entropium),  resulting  in  a  scratching 
of  the  eye,  by  the  eyelids  (trichiasis),  is  a  much  more  trouble- 
some deformity,  threatening  the  loss  of  sight.  It  usually  grows 
out  of  long  continued  inflammation  of  the  conjunctiva,  chang- 
ing its  texture  into  a  pseudocicatricial  substance,  contracting  in 
all  directions,  diminishing  the  depth  of  the  fold  between  the  eye 
and  the  eyelid,  and  by  encroachment  at  the  external  angle, 
lessening  the  length  of  the  palpebral  fissure. 

The  simplest  operation  is  that  ascribed  to  Celsus,  of  remov- 
ing an  elliptical  portion  of  skin  upon  the  upper  lid,  after  which 
the  lips  of  the  wound  will  come  together  without  undercutting 
— the  first  variety  of  the  first  method. 

Des  Marres  has  increased  the  efficacy  of  this  operation,  by 
directing,  that  the  strip  of  integument  removed,  should  be  close 
to  the  ciliary  margin,  in  order  to  have  more  effect  in  everting 
the  eyelashes. 

Then,  we  have  the  frightful  mutilation  of  the  cartilage  of  the 
upper  lid,  proposed  by  Crampton,  and  modified  by  Guthrie,  in 
which  vertical  incisions  are  practiced,  and  the  warping  of  the 
cartilage  is  attempted  to  be  taken  out  of  it  by  the  continued 
traction  of  ligatures,  fastened  upon  the  forehead. 

Jaesch  proposed,  in  1816,  a  plan,  afterward  modified,  by 
Arlt,  and  quite  recently  adopted  and  recommended  by  Dr.  E. 
Percival  Wright,  of  Dr.  Stephens'  Hospital,  Dublin,  which 
consists,  first,  in  the  performance  of  Des  Marres'  operation — 
removing  a  strip  of  integument  just  above  the  cilise,  and  then 
dissecting  up  a  bridge  of  skin,  including  the  cilise  from  the  car- 
tilage, and  sliding  it  up,  to  occupy  the  place  left  vacant  by  the 
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removal  of  integ  rient.     Great  care  is  enjoined,  not  to  contuse 
the  delicate  isthmus,  as  there  is  great  danger  of  its  sloughing.* 

4 
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Fig.  23. 
Dr.  Hildreth's  operation  for  entropium. 

1.  Method  of  securing  the  cords  which  control  the  levator. 

2.  2.     Cords  holding  the  levator. 

3.  3.     Stitches  securing  proper  position  of  external  integument. 

4.  Ciliary  border. 

5.  Lachrymal  punctum. 

6.  Border  of  tarsus,  projecting  below  the  ciliary  margin. 


Dr.  Joseph  S.  Hildreth,  of  Chicago,  has  devised  an  opera- 
tion, somewhat  similar  to  that  of  Jaesch,  only  that  there  is  no 
strip  of  integument  removed  from  the  upper  lid,  and  there  is, 
consequently,  no  isthmus  of  integument  including  the  ciliary 
matrices  to  be  in  danger  of  sloughing.  The  skin,  orbicularis 
muscle,  and  ciliary  margin,  are  dissected  up  from  the  cartilage, 
and  the  skin,  with  the  underlying  orbicularis,  are  maintained 
in  a  folded  condition,  by  a  suture  at  either  end  of  the  lid,  as 
represented  in  3,  3,  Fig.  23.  Then  a  thread  is  passed  from 
the  mucous  side  over  one  border  of  the  levator  palpebrae,  and 
without  penetrating  the  skin,  it  passes  out  again  through  the 

*See  Dublin  Quarterly  Journal,  for  February,  1865. 
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mucous  membrane;  another  similar  thread  is  passed  through 
and  over  the  other  border,  in  the  same  way.  The  threads  #,  2, 
are  then  brought  down  upon  the  cheek,  and  retained  by  the 
plaster,  1.  This  is  in  order  to  hold  down  the  cartilage,  until 
the  integument  and  orbicularis  form  a  new  attachment,  high 
enough  up,  so  that  the  eyelashes  will  not  again  project  from 
the  cartilaginous  margin  over  upon  the  globe. 

Saunders  proposed  to  take  out  a  portion  of  the  inferior  bor- 
der of  the  cartilage;  and  others  have  cut  off  cartilage,  eye- 
lashes, and  all,  as  if  in  despair  of  affording  relief  by  any  con- 
servative method. 

The  recognition  of  the  contraction  of  the  conjunctiva,  and 
the  shortening  of  the  palpebral  fissure,  has  led  to  the  attempt 
to  create  a  new  external  canthus,  by  establishing  a  fistula  by 
means  of  a  silver  wire,  and  afterwards  cutting  out  between  the 
canthus  and  the  fistula.  And  again;  the  canthus  has  been 
elongated  by  incision,  and  the  conjunctiva  has  been  drawn  out 
and  stitched  fast,  as  in  Dieffenbach's  operation  for  elongating 
the  fissure  of  the  mouth  (the  2d  variety  of  the  4th  method). 

This  last  expedient  fails,  because  the  supply  of  mucous  mem- 
brane is  already  too  small  for  its  legitimate  purposes,  without 
affording  any  material  for  elongating  the  palpebral  fissure. 
The  indication  is,  to  lengthen  the  palpebral  fissure,  to  diminish 
the  closeness  with  which  the  upper  lid  glides  upon  the  eye,  and 
to  enable  the  operation  of  Des  Marres  to  evert  the  eyelid.  It 
is  to  fulfil  this  indication,  that  a  new  operation  is  proposed, 
which,  instead  of  attempting  to  supply  the  deficiency  out  of 
mucous  membrane,  supplies  it  out  of  skin,  by  the  implantation 
of  integument  behind  the  outer  portion  of  the  upper  lid;  the 
first  variety  of  the  fourth  method. 

Operation.  —  From  a  point  in  a  line  drawn  horizontally 
through  the  external  canthus,  and  about  Jg  of  an  inch  from 
the  canthus,  carry  an  incision  downward  and  inward  from  one- 
third  to  one-half  the  length  of  the  lower  eyelid,  and  parallel 
with  its  ciliary  margin.  Make  another  incision,  beginning  at 
a  point  \  of  an  inch  further  out  in  the  same  horizontal  line, 
cutting  downward  and  inward,  and  meeting  the  other  incision 
at  its  lower  extremity. 
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If  the  incisions  are  made  by  a  narrow-pointed  bistoury  pierc- 
ing the  skin  and  cutting  out,  it  is  best,  in  making  the  second 
incision,  not  to  bring  the  point  of  the  bistoury  out  exactly  at 
the  lower  end  of  the  first  incision,  lest  the  skin  should  slide 
over  the  edge  of  the  knife  and  make  the  flap  too  short.  The 
integument  between  the  incisions,  down  to  the  orbicularis,  is 
then  dissected  up  as  a  triangular  flap,  beginning  at  the  apex 
below.  The  flap  is  then  turned  up,  and  its  apex  is  transfixed 
with  a  needle  attached  to  a  silver  wire,  having,  also,  a  needle 
attached  to  the  other  end.  This  affords  a  convenient  means  of 
holding  up  the  flap.  Care  should  be  taken  here,  as  in  all  cases 
where  it  is  expected  to  escape  suppuration,  to  avoid  contusion 
of  the  flap  by  the  pinch  of  forceps.  It  is  better  not  to  use  for- 
ceps at  all  in  this  operation,  but  to  lift  the  point  of  the  flap 
with  a  tenaculum,  and  as  soon  as  sufficient  integument  is  raised, 
to  transfix  the  flap  with  the  needle,  which  affords  an  adequate 
handle  to  it. 

Then,  under  the  base  of  the  elevated  flap,  an  incision  is  car- 
ried in  the  horizontal  line  already  indicated,  through  the  can- 
thus,  deep  through  the  fibres  of  the  orbicularis,  down  to  the 
bone,  and  outward  to  the  upper  end  of  the  outer  vertical  inci- 
sion. The  mucous  membrane  is  then  freely  incised  behind  the 
outer  portion  of  the  upper  lid,  so  as  to  permit  the  easy  eleva- 
tion and  eversion  of  the  lid.  The  flap  is  then  doubled  upon 
itself,  and  drawn  under  and  behind  the  outer  portion  of  the 
upper  lid,  being  drawn  into  its  new  position  by  the  wire  suture 
previously  introduced  through  the  flap.  To  this  end,  the  points 
of  the  needles  are  introduced,  about  \  of  an  inch  apart,  behind 
the  outer  portion  of  the  upper  lid,  and  brought  out  through  the 
integument  beneath  the  brow.  Care  should  be  taken  to  intro- 
duce the  points  of  the  needles  in  the  dissected  space,  where  an 
open  space  has  been  created  in  the  mucous  membrane.  The 
object  of  this  caution,  is  to  secure  the  contact  of  the  areolar 
tissue  of  the  flap,  with  the  corresponding  tissue  behind  the  lid, 
in  order  to  make  union  possible.  The  inverted  integument 
thus  comes  to  occupy  the  position,  and  to  perform  the  function 
of  mucous  membrane.     The  wire  is  twisted  over  a  compress  for 
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the  protection  of  the  skin  from  ulceration,  and  it  is  left  in  five 
days  or  longer. 

For  the  easy  extraction  of  the  silver  wire,  it  is  convenient  to 
have  put  a  thread  into  the  loop,  before  drawing  it  in.  This 
should  be  tied  down  upon  the  wire,  in  order  that  it  cannot,  by 
any  possibility,  become  displaced,  instead  of  leaving  it  loose  as 
shown  in  the  cut.  After  cutting  the  free  ends  of  the  loop  com- 
ing out  below  the  brow,  a  gentle  pull  upon  the  thread  which 
hangs  out  at  the  canthus,  readily  extracts  the  loop  in  the 
direction  contrary  to  that  in  which  it  had  been  introduced. 

The  two  lines  bounding  the  space  from  which  the  flap  had 
been  taken,  are  made  to  meet  by  a  little  undercutting  of  the 
margins,  and  retained  by  interrupted  sutures.  The  nearness 
to  the  margin  of  the  lower  lid,  to  be  observed  in  making  the 
first  incision,  depends  upon  the  amount  of  eversion  to  be  secured 
to  the  lower  lid.  If  there  is  no  inversion  of  the  lower  lid,  the 
flap  should  be  taken  from  a  space  more  distant,  and  vice  versa. 

The  accompanying  illustrations,  Figs.  24.  25.  will  render  the 
account  more  intelligible. 


Fig.  24. 
A  new  operation  for  entropium,  by  inverting  a  portion  of  the  integument 
of  the  face  behind  the  upper  lid.     The  flap  is  seen  dissected  up. 
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Fig.  24.  represents  the  external  commissure,  contracted  by- 
inflammation.  The  space  from  which  the  flap  has  been  dis- 
sected, is  seen  below  the  outer  part  of  the  lower  lid,  and  the 
flap  itself  is  turned  up,  with  the  wire  passing  through  it.  A 
dotted  horizontal  line  shows  the  place  in  which  the  deep  inci- 
sion is  made,  to  extend  the  external  canthus. 

Fig.  25.  represents 
the  operation  com- 
pleted. The  flap  has 
disappeared  behind 
the  upper  lid,  and 
the  retaining  suture 
passes  out  under  the 
brow,  and  is  twisted 
over  a  compress. 

The    ligature    for 
the  retraction  of  the 

suture  is  seen  hang- 
Fig.  25.  .  .        b 

_.  ..  ,  ,  ,     m,     n      ,       •,.         ins;  out  at  the  exter- 

The  operation  completed.     The  flap  has  disap-        & 

peared,  and  is  retained  by  a  suture  tied  over  a  ual  angle.  Ihe  in- 
compress  below  the  brow.  The  space  from  which  tegument  adjoining 
the   flap  was  taken   is  covered  by  the   adjoining   ^ne  Space  from  which 

inteSument-  the  flap  had  been  dis- 

sected, has  been  brought  together  and  is  retained  by  interrupted 
sutures. 

In  the  cases  of  entropium  which  require  this  operation,  it  will 
generally  be  necessary  to  perform  that  of  Celsus,  or  Des 
Marres'  modification  (the  first  expedient  mentioned  in  the 
preceding  enumeration),  in  order  more  perfectly  to  effect  the 
eversion  of  the  ciliary  margin. 

In  cases  in  which  chronic  inflammation  and  long-continued 
granulation  have  produced  a  marked  diminution  of  the  oculo- 
palpebral  fold,  the  plan  of  inversion  of  integument  may  be 
applied  to  both  lids.  A  strip  of  integument  may  first  be  taken 
from  the  upper  lid,  immediately  above  the  eyelashes,  after  the 
method  of  Des  Marres,  and  leaving  it  attached  at  its  outer 
extremity,  it  can  be  attached  behind  or  within  the  lower  lid, 
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and  after  the  complete  healing  from  this  operation,  a  strip  of 
integument  may  be  taken  from  beneath  the  lower  lid,  in  the 
same  way,  and  implanted  behind  the  upper  lid.  We  thus  com- 
bine the  most  efficient  means  of  everting  the  ciliary  margins, 
with  a  mode  of  supplying  redundant  skin  to  take  the  place  of 
deficient  mucous  membrane.  The  only  deformity  which  is  left 
by  this  operation,  is  a  somewhat  unnatural  fulness  above  the 
external  commissure,  which,  if  desired,  can  be  remedied  by  a 
subsequent  operation,  removing  a  portion  of  the  integument 
which  had  constituted  the  base  of  the  flap. 

It  has  been  suggested,  that  modifications  of  this  operation 
may  be  made  for  symblepharon,  in  order  to  supply,  to  some 
extent,  the  deficiency  of  the  mucous  membrane,  by  implanting 
the  delicate  skin  of  the  lids.  This  is  very  extensible,  so  that 
though  a  flap,  at  the  time  of  its  implantation,  may  seem  very 
small,  yet  it  is  capable,  after  its  adhesion  in  its  new  location, 
of  great  enlargement. 

To  remove  any  deformity  which  may  arise  from  the  increased 
thickness,  when  the  flap  turns  in  at  either  the  inner  or  the 
outer  canthus,  the  pedicle  through  which  the  vascular  supply 
was  first  maintained  may  be  cut  away,  after  the  circulation  has 
been  established  through  the  adhesions  in  the  new  relations.* 

Dr.  I.  Hays,  of  Philadelphia^  has  secured  some  success  in 
adhesion  of  the  lids  to  the  globe,  by  dividing  the  adhesions,  and 
introducing  a  metallic  plate  between  the  lid  and  the  globe,  hav- 
ing it  so  shaped  as  to  correspond  with  the  curvature  of  the  eye, 
or  like  the  rim  of  an  artificial  eye.  This  is  worn  until  the 
cicatrization  is  complete. 

The  writer,  following  this  example,  introduced  a  gold  plate, 
with  partial  success,  but  there  was  so  much  difficulty  in  keep- 
ing it  in  position,  that  he  determined,  if  he  should  have  another 
case,  to  have  a  wire  soldered  near  each  end  of  the  border,  the 
lower  border  for  the  lower  lid,  and  the  upper  border  for  the 
upper,  to  arm  these  with  needles,  and  having  introduced  these 

*  A  description  of  this  operation  was  published  in  the  American  Journal  of 
the  Medical  Sciences,  for  October,  1866. 

f  American  Journal  Med,  Sciences,  Jan'y,  1861,  page  116. 
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deep  and  brought  them  out  through  the  integument,  to  fasten 
the  ends  as  represented  in  Fig.  25.  It  must  be  practicable,  by 
this  means,  to  hold  the  plates  in  position  any  length  of  time. 
The  wearing  of  the  plate  may  be  combined  with  the  insertion 
of  a  piece  of  skin,  to  increase  the  extent  of  the  internal  lining 
of  the  lids. 

OPERATIONS  INVOLVING  THE  MOUTH. 

•  Many  operators  refrain  from  the  administration  of  ether  and 
chloroform,  upon  occasions  of  operations  about  the  mouth, 
through  fear  of  the  entrance  of  blood  into  the  air-passages. 
The  immunity  from  any  evil  consequences  from  the  entrance  of 
blood  into  the  larynx,  in  the  following  cases,  and  the  writers' 
uniform  practice  of  giving  anaesthetics,  in  operations  about  the 
mouth,  encourage  the  belief,  that  the  risk  of  suffocation  from 
the  entrance  of  blood  into  the  larynx,  under  ether,  is  altogether 
chimerical.  Blood  is  readily  removed  by  coughing,  as  the 
patient  rouses,  and  if  a  clot  should  possibly  close  the  glottis, 
the  "ready  method"  would  immediately  displace  it,  either  up- 
ward, or  downward,  as  the  patient  rolls  over,  filling  and  empty- 
ing the  lungs.  The  rolling  of  the  patient  over,  in  the  horizontal 
position,  being  the  method  which  it  is  imperative  to  employ, 
upon  the  least  alarm,  while  the  patient  is  in  a  state  of  anaes- 
thesia, renders  it  impossible  that  a  blood  clot  should  resist  the 
force  of  the  atmosphere,  as  it  enters  and  leaves  the  chest,  with 
the  expansion  and  contraction  of  the  ribs.  The  local  irritation 
of  blood  can  be  no  more  than  that  of  so  much  mucous,  as  is 
shown  by  cases  of  haemoptysis.  The  chief  objection,  therefore, 
to  the  employment  of  anaesthetics,  while  operating  about  the 
mouth,  is  the  necessity  for  occasionally  suspending  the  proceed- 
ings, to  administer  the  anaesthetic. 

Uranoplasty,  or  Palatoplasty.  —  To  our  countrymen,  Dr. 
Mettaner,  of  Virginia,  Dr.  Pancoast,  of  Philadelphia,  Dr.  J. 
Mason  Warren,  of  Boston,  and  to  Krimer,  Velpeau,  Dief- 
FENBACH,  Wutzer,  and  Langenbeck,  abroad,  we  are  indebted 
for  the  introduction  of  plastic  operations  upon  the  hard  pal- 
ate, in  order  to  make  the  mucous  membrane,  together  with  the 
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periosteum,  glide  toward  the  median  line,  to  fill  up  the  fissure, 
partly  by  adhesion,  and  partly  by  granulation.* 

Though  the  attention  was  not  distinctly  directed  to  the  glid- 
ing of  periosteum,  in  the  earlier  operations,  it  becomes  evident, 
from  the  dissection  of  the  dead  subject,  that  the  removal  of 
the  periosteum,  along  with  the  soft  material  covering  the  hard 
palate,  is  unavoidable. 

According  to  Ollier,  Dieffenbach  had  the  idea  of  moving 
the  periosteum  of  the  hard  palate  first,  and  Wtitzer,  of  Bonn, 
first  actually  moved  it,  in  1834.  M.  Ollier  ascribes  the  ill 
success  of  attempts  to  close  fissures  in  the  hard  palate,  to  the 
employment  of  instruments  too  delicate  to  peel  off  the  perios- 
teum with  a  sufficient  degree  of  uniformity  Indeed,  the  inequal- 
ities of  the  bony  surface  requires  that  some  of  the  bone  should 
be  removed  with  the  periosteum. 

With  regard  to  the  age  at  which  these  operations  are  practi- 
cable ;  though  the  precept  has  generally  been  to  wait  for  some 
discretion  on  the  part  of  the  patient,,  yet,  according  to  Ollier, 
Billroth,  has  closed  the  fissure  in  the  hard  palate  at  as  early 
an  age  as  two  years. 

Dr.  Kade  modifies  the  process  of  these  operators,  by  dissect- 
ing the  roof  of  the  mouth  from  the  fissure,  toward  the  teeth,  on 
one  side,  and,  from  the  teeth,  toward  the  fissure  on  the  other. 
The  flap  obtained  by  the  latter  mode,  is  turned  over,  and  mado 
to  pass  between  the  other  and  the  bone,  in  order  to  get  a  con- 
tact of  periosteal  surfaces. 

The  nasopalatine  artery,  passing  through  the  incisive  canal, 
is  to  be  avoided,  and  also,  the  descending  palatine  artery, 
through  the  posterior  palatine  canal.f 

Dr.  Mutter,  also  applied  a  clamp  to  the  cheeks,  during  the 
first  period  of  infancy,  to  compress  the  bones  of  the  face,  and 
lessen  the  width  of  the  fissure. 

The  union  of  the  two  halves  of  the  cleft  soft  palate,  first 

*  Pancoast's  Operative  Surgery,  pp.  258  and  257^  Surgical  Observations 
and  Cases,  by  J.  Mason  "Warren,  M.D.,  Boston,  1867. 

f  American  Journal  Medical  Sciences,  October,  1865r  p.  541.  Banking,  VoL 
rli.    Schmidt's  Yarb.  1864. 
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attempted  by  Gr^ffe  in  1817,  and  accomplished  by  Roux  in 
1819,  has  been  found  by  Dr.  J.  Mason  Warren  and  by  Mr. 
Ferguson  to  be  greatly  facilitated  by  parallel  incisions,  (the 
third  variety  of  the  first  method  in  our  classification,)  taking 
care  to  divide  the  levator  palati  on  each  side,  in  order  to  sus- 
pend the  disturbing  movements  of  these  muscles.  They  also 
divide  the  posterior  pillar  of  the  faucus,  including  the  palato 
phanyngis,  but  G.  D.  Pollock  says,  (Holmes'  Surgery,  Vol. 
IV.,  p.  96,)  that  he  has  operated  successfully  without  this 
expedient,  and  he  thinks  it  unnecessary. *f 

The  importance  of  this  operation,  both  upon  the  hard  and  the 
soft  palate,  has  been  considerably  lessened,  by  the  success  with 
which  artificial  palates  of  flexible  rubber  have  been  adjusted. 

Harelip. 

Different  operators  have  varied  in  their  estimate  of  the  age 
at  which  the  fissure  in  the  lip,  corresponding  with  that  which 
occurs  in  the  palate,  should  be  closed. 

Dr.  MiiTTER  operated  for  harelip  at  an  age  as  early  as  three 
or  four  days.  Ferguson,  Erichsen,  and  Holmes  Coote  wait 
six  weeks.  Skey  and  J.  Mason  Warren  advise  to  wait  three 
or  four  months,  but  this  last  is  obviously  an  inconvenient  age, 
as  the  child  may  be  suffering  from  the  irritation  of  teething. 

It  is  found  that  the  process  of  sucking,  when  the  operation  is 
performed  within  a  few  days  of  birth,  does  not  tend  to  pull  the 
parts  asunder,  as  any  one  will  see  by  putting  his  mouth  in 
position  for  that  function.     A  few  points  are  of  importance: 

1.  A  very  free  dissection  of  the  lip  from  the  jaw,  and  the 
nearer  the  bone  the  dissection  is  made  the  less  will  be  the 
bleeding. 

2.  The  line  of  the  incision  should  be  curved,  with  its  con- 
cavity toward  the  fissure,  in  order  that  its  approximation  may 
produce  some  elongation,  increasing  the  width  of  the  lip  at  that 
point.  The  most  convenient  mode  in  which  to  make  this  inci- 
sion, is  to  pass  a  wooden  spatula  behind  the  lip,  and  fasten  it 

*  American  Journal  of  the  Medical  Sciences  for  October,  1863. 
f  Soutli's  Notes  to  Chelins'  Surgery,  vol.  ii.,  p.  27. 
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by  inserting  a  tenaculum  through  the  lip  into  the  wood  in  the 
line  of  the  joining  of  the  prolabium. 

The  bistoury  then  cuts  down  upon  the  wood  to  the  point  of 
the  penetration  of  the  tenaculum,  where  the  incision  should 
cease.  The  opposite  side  being  pared  in  the  same  way,  the 
narrow  strip  is  pulled  down,  and  the  two  sides  of  the  lip  held 
a  few  minutes  to  compress  the  coronary  arteries,  or  if  the  com- 
pressor is  at  hand,  (Fig.  1.)  it  will  answer  the  purpose  much 
better. 

3.     The  termination  of  the  incision  at  the  vermilion  border 
on  each  side,  should  be  examined  and  made  to  come  accurately 
to  this  point,  and  should  be  extended  sufficiently  deep,  so  tha 
only  a  small  portion  will  remain  superficial  to  the  incision.     The 

object  of  this  is,  that  the  line  of  the 
red  of  the  lip  on  the  two  sides  may 
be  brought  together  with  perfect 
accuracy ;  and  the  redundancy  of  the 
material  of  the  prolabium  makes  it 
practicable  to  avoid  any  notch.  This 
proceeding  of  Malgaigne  (Fig.  26.) 
is  better  than  leaving  the  flap  of 
prolabium  all  on  one  side,  and  par- 
ing off  the  prolabium  on  the  other, 
to  receive  it,  ascribed  by  Holmes 
Coote  to  Mr.  Lloyd,  an  Englishman,  while  in  Bernard  & 
Huette's  Operative  Surgery,  a  translation  from  the  French,  the 
title  to  priority  is  given  to  Mirault,  a  Frenchman.  ' 

4.  The  sutures  should  be  metallic,  in  order  that  there  may 
be  no  haste  in  removing  them,  and  it  is  convenient  to  combine 
pins  with  wire.  Let  two  pins  be  introduced  deep,  following  the 
groove  of  a  grooved  director,  and  let  them  be  retained  by  the 
plaster  fastening  already  described,  in  order  to  distribute  the 
pressure",  and  a  thread  may  be  tied  around  the  pins  and  over 
the  plaster,  if  it  seems  necessary.  Let  one  or  two  interrupted 
sutures  be  taken  near  the  nose,  one  exactly  at  the  vermilion 
border,  and  as  many  more  shallow  stitches  as  may  be  called  for 
to  preserve  perfect  accuracy  of  the  surfaces.     Trim  off  the  flaps 


Fig.  26. 

Malgaigne's  method  for  Hare- 
lip. The  dotted  lines  indicate 
the  incisions. 
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of  prolabium,  until  a  rounded  surface  is  presented,  and  take  an 
additional  stitch  on  the  vermilion  surface. 

5.  After  all  this,  draw  strips  of  isinglass  plaster  across  the 
face,  so  as  to  aid  the  sutures  and  cover  up  the  points  of  the 
pins,  which  may  or  may  not  be  cut  off.  The  plasters  help  to 
diminish  the  mobility  of  the  parts,  and  in  this  manner  also  aid 
in  securing  adhesion. 

With  metallic  sutures,  there  is  no  necessity  for  early  removal, 
and  if  they  remain  a  week  or  ten  days,  they  can  then  be  with- 
drawn without  fear  of  breaking  up  adhesions,  though  for  safety, 
it  may  be  advisable  to  renew  the  plasters  and  keep  them  applied 
a  few  days  longer. 

Holmes  Coote,  (in  Holmes'  Surgery,  Vol.  III.)  following 
most  of  his  predecessors,  advises,  in  cases  of  harelip,  to  operate 
on  each  fissure  separately. 

I  think  this  bad  advice.  It  is  better  to  cut  away  the  inter- 
vening portion  of  the  lip.  The  extensibility  of  the  lip  and 
the  cheeks,  permits  the  remaining  parts  to  be  brought  together 
with  less  deformity,  than  attends  the  double  operation.  For 
this  purpose,  a  pretty  free  dissection  from  the  superior  maxilla 
must  be  practiced,  in  order  to  permit  the  parts  to  slide  together. 
Projecting  primary  teeth  should  be  removed.  The  projecting 
os  incisivum  may  be  brought  down  suddenly  by  violence,  or 
gradually  by  carefully  regulated  pressure,  but  the  most  sum- 
mary way,  is  to  cut  it  off  by  nippers. 

Cheiloplasty. 
The  facility  of  sliding,  which  leads  to  the  universally  adopted 
method  for  harelip,  admits  of  modifications  of  the  same  method, 
for  restoring  other  deficiencies  of  the  lips.  The  advantage  of 
this  method  over  that  by  sliding  in  a  curved  line,  or  that  by 
jumping,  is  that  the  red  of  the  lips  is  more  easily  preserved. 
A  curved  incision  on  each  side  of  the  nose,  may  be  necessary  to 
enable  the  two  flaps  to  be  drawn  together  from  each  side.  If 
the  length  of  the  labial  fissure  is  too  much  shortened,  it  can 
be  lengthened  by  the  process  of  Dieffenbach,  about  to  be 
described. 
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For  a  narrowing  of  the  vertical  width  of  the  upper  lip,  where 
the  vermilion  border  is  preserved,  Mr.  Teale,  of  Leeds,  Eng- 
land, has  made  a  very  simple  device,  which  consists  in  making 
two  ^  shaped  incisions,  with  their  points  together,  as  repre- 
sented in  the  diagram  A,  after  which  the  two  triangles  are 


A,  B, 

made  to  glide  alongside,  one  above  the  other,  by  which  the 
space  is  widened,  as  represented  in  diagram  B,  showing  1  and 
2  in  a  vertical  line,  instead  of  the  horizontal  line  which  they 
originally  occupied.* 

The  encroachment  of  the  angle  of  the  mouth  on  one  side 
is  best  remedied  by  the  operation  of  Dieffenbach,  though 
Serre  says  that  Werneck,  another  German,  was  the  real 
inventor.  This  consists  in  dissecting  out  from  the  angle  of 
the  mouth,  such  a  portion  of  skin  and  subjacent  tissue,  about 
two-thirds  of  the  way  through  the  cheek,  that  when  the  mucous 
membrane  is  divided  in  a  median  horizontal  line,  each  half  will 
cover  the  wound,  making  a  vermilion  border,  exactly  like  the 
natural  prolabium. 

For  this  purpose,  two  horizontal  incisions  are  made  with  a 
bistoury  or  the  sharp-pointed  blade  of  scissors,  inserted  from 
the  direction  of  the  mouth,  after  which  the  tissues  are  most 
easily  gouged  out  with  forceps  and  scissors.  If,  after  cutting 
the  mucous  membrane  and  bringing  it  over,  it  does  not  corres- 
pond with  the  red  of  the  lip,  more  skin  must  be  taken  away,  until 
there  is  a  good  fit.  The  skilful  performance  of  this  operation 
leaves  the  mouth  without  any  mark  of  its  previous  condition, 
and  the  mobility  of  the  orbicularis  oris  is  very  little  impaired. 
The  sutures  should  be  numerous  and  are  conveniently  made  of 
very  fine  iron  wire,  which  occasion  no  irritation,  and  which 
readily  cut  out  and  free  themselves  if  adhesion  fails. 

*  Banking's  Abstract,  No.  26,  July  to  December,  1857. 
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The  more  full  consideration  of  lip-mending  will  follow  tha.t 
of  cheek-mending. 

G-enioplasty. 

Scars  upon  the  cheek,  and  grooves,  there  and  elsewhere, 
admit  of  being  obliterated  by  paring  off  the  skin  very  super- 
ficially, cutting  under  the  margins,  bringing  the  incised  sur- 
faces together,  and  retaining  them  in  contact.  (Second  variety 
of  the  first  method.) 

Small  orifices  admit  of  closure  in  the  same  way.  In  these 
cases,  there  is  a  choice,  to  pare  away  the  marginal  skin  and 
detach  it  altogether,  or  to  turn  it  in,  according  to  the  fourth 
method.  Larger  deficiencies  require  dissection  from  the  jaws 
to  increase  the  extensibility,  and  when  the  opening  is  too  large 
for  the  practicability  of  this  variety,  the  fourth  variety  may  be 
resorted  to.     (Figs.  27.  28.)     This  is  the  favorite  method  of 


Fig.  27. 

Gliding  plan.  First  method,  fourth 
variety.  French  method ;  transverse 
•incisions  and  cutting  under. 

From  Serre. 


Fig.  28. 
First  method,  fourth  variety, 
operation  completed. 
From  Serre. 


The 


Serre,  who  denominates  it  the  French  method.  This  proceed- 
ing, is  in  this  position  free  from  the  tendency  to  retract,  which 
renders  it  an  improper  expedient  when  applied  to  the  repair  of 
a  lip  or  an  eyelid. 

When  the  deficiency  is  still  greater,  the  third  method  (jump- 
ing) admits  of  moving  integument  a  greater  distance  without 
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distending  it,  and  this  is,  therefore,  the  more  practicable 
method.  This  cannot  be  better  illustrated,  than  by  the  follow- 
ing case: 

Case  III.     Destruction  of  the  right  clieek,  the  whole  lower  lip, 
and  half  the  upper  Up. 

Mary  Bowers,  a  delicate  child,  6  years  old,  lost  the  right 
buccinator  muscle,  with  the  parts  covering  it,  and  the  lower 
lip  down  to  the  base  of  the  alveolar  process,  half  the  upper  lip, 
and  portions  of  the  upper  and  lower  maxillary  bones.  Fig.  29 
affords  a  good  representation  of  the  state  of  the  parts  at  the 
time  of  the  first  operation,  April  28.  1866. 

A  very  close  false  anchylosis  existed,  and 
the  patient  fed  herself  at  the  side  of  the  mouth, 
where  the  opening  was  largest.  There  was 
also  a  band  of  cicatrix  near  the  angle  of  the 
mouth  in  the  left  side,  which  made  it  impossi- 
ble to  place  a  finger  between  the  teeth  and  the 
cheek.  This  is  supposed  to  have  been  a  case 
Fig.  29.  0f  that  cachectic  condition   of  the  system   of 

Third  method,  first       ...  .  ,      .  .  ,     .  , 

variety.  Destruction  which  cancrum  oris,  and  ulceration  and  slough- 
of  the  right  cheek,  jng  0f   0ther  parts,  are   local  manifestations. 

half  the  upper  lip,  and        °  L 

the  entire  lower  lip.  The  child  acquired  sore  mouth  before  any  med- 

The  dotted  line  indi-   ■•  i  i_ji_  •  j   ■  L  ■     j       •    j 

cates  the  incision  en-  icme  whatever  had  been  given,  and  it  is  denied 
closing  the  flap,  and  by   the   medical   attendant   that  any  mercury 

the  amount  of  integ-  .  ■.       .  .-. 

ument  turned  in,  to  was  glven  during  the  treatment. 

line  the  future  cheek       ^  ]ow  fever  attended   and  followed  the  de- 

with  integument.  4th 

method,  1st  variety,     structive  process,  with  slow  convalescence. 

The  attempt  was  first  made  to  cover  the  ghastly  opening  in 
the  cheek,  intending  afterwards  to  open  the  jaws,  if  practicable, 
and  to  secure  the  replacement  of  the  lips.  The  third  method, 
that  of  jumping,  was  adopted,  making  the  base  of  the  flap  cor- 
respond with  the  supply  of  blood  to  the  parts  from  the  tempo- 
ral artery.  The  dotted  line  around  the  opening  in  the  cheek 
(Fig.  29.)  indicates  the  amount  of  integument  turned  in  to  aid 
in  supplying  the  deficient  membrane.  The  margin  was  peeled 
up,  in  connexion  with  the  periosteum,  by  means  of  a  thick 
knife,  and  turned  in,  thus  affording  a  broader  incised  surface 
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for  attachment  to  the  flap  to  be  brought  up  from  below.  The 
dotted  line  upon  the  neck  indicates  the  border  of  the  flap  to  be 
turned  up  to  supply  the  cheek.  The  extremity  going  as  far  as 
the  median  line  of  the  neck  was,  when  carried  up,  attached  to 
the  remnant  of  the  lip  beneath  the  nose.  The  attachment  was 
made  chiefly  by  interrupted  sutures  of  iron  wire,  two  or  three 
pins  being  inserted  to  secure  immobility,  but  without  putting  a 
twist  upon  them. 

With  this,  and  the  subsequent  operations,  the  bowels  were 
first  moved  with  castor-oil,  and  subsequent  to  the  first  three 
days  after  the  operation,  i.e.,  subsequent  to  the  period  of  gas- 
tric derangement  from  the  anaesthetic,  the  system  was  sustained 
by  citrate  of  iron  and  quinia,  three  grains  three  times  a-day. 
This  is  conveniently  dissolved  in  syrup  of  ginger  and  water. 
The  anaesthetic  given,  was  chloroform  one  part,  and  ether  three 
parts,  by  measure.  In  the  last  operation,  the  mixture  was, 
alcohol  one  part,  chloroform  two,  and  ether 
three,  in  accordance  with  a  suggestion  of  the 
Chloroform  Committee  of  the  Medico-Chirur- 
gical  Society  of  London.* 

The  union  was  complete,  and  the  child  went 
home,  in  order  that  the  internal  cicatrization 
might  become  complete  before  the  next  opera- 
Fig.  30.  tion.     The  result  is  seen  in  Fig.   30,  from  a 

The  portion  of  the       .  .  ,  .  .  ,         _  . 

flap  taken  from  the   photograph   taken  just  three  weeks  trom   the 

neck  below  the  chin,    ^ay  0f  the  operation. 
is  now  in  contact  with  "# 

the  base  of  the  nose.  Second  Operation,  June  29,  1866.  An  inci- 
*tsuni°nw>ththeleft  si  on  was  carried  transversely  across  the  neck, 

half  of  the  lip  is  com-  •>  ' 

piete.    This  half  of  about  an  inch  below  the  lower  border  of  the 

the  lip  is  seen  to  have     ■     n  --ii  j  tit         .,i      .,      « 

become  drawn  oyer  lienor  maxilla,  and  parallel  with  it,  from  a 
to  the  right.    This   point  in  a  vertical  line  with  what  should  be  the 

was  permitted  by  its  .   .  _    .  .  -  .        _    .  .    .         .  , 

free  dissection  from  position  ot  the  cuspid  tooth  or  the  right  side,  to 
theJaw-  a  point  in  a  vertical  line  corresponding  with 

the  posterior  molar  tooth. 

The  dissection  was  made  from  below  upward,  to  a  line  just 

*  See  a  review  by  Dr.  J.  C.  Reeve,  in  American  Journal  of  Medical  Sciencet 
for  January,  1867,  p.  186. 
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below  the  cicatricial  margin  of  the  skin.  All  above  this  line 
was  turned  up  against  the  teeth,  with  the  periosteum  and  the 
integument  below  this  line  separated  from  the  chin  with  its 
periosteum  by  means  of  nippers,  which  scraped  the  bone.  It 
had  been  the  intention  to  avoid  cutting  the  facial  artery  of  the 
left  side,  in  order  not  to  impair  the  arterial  supply,  but  it  was 
accidentally  cut  off,  and  secured  by  a  wire  and  needle. 

The  flap  thus  detached  from  the  jaw,  and  its  connexions  upon 
the  neck,  was  stretched  across  and  attached  to  the  previously 
pared  edge  of  the  new-made  cheek  of  the  right  side.  The  new 
lower  lip  then  appeared  very  well,  concealing  the  lower  teeth, 
but  the  point  of  the  flap  sloughed,  probably  in  consequence  of 
the  accident  of  dividing  the  facial  artery,  and  the  lip,  having 
no  support,  was  gradually  drawn  down,  so  that  there  was  finally 
little  or  no  improvement. 

The  patient  was  kept  in  a  bath  of  cool  air  during  treatment. 
The  bed  was  curtained  around,  by  attaching  quilts  to  the  bed 
posts,  and  into  an  air  trough  thus  made,  a  stream  of  air,  passing 
first  through  fresh-burned  coke,  and  then  over  ice,  flowed  con- 
stantly night  and  day,  after  the  manner  of  Lyman's  "Air 
Purifier."  It  was  found  that  thirty  pounds  of  ice  would  secure 
a  supply  of  cool  air  for  twenty-four  hours. 

Third  Operation,  April  12th,  1867.  This  was  a  repetition  of 
the  second  operation,  and  equally  unsuccessful. 

Fourth  Operation,  May  13th,  1867.  One  month  subsequent 
to  the  preceding  operation. 

The  flap  from  the  left  side  was  brought  up,  as  in  the  previous 
operations,  and  a  loose  portion  of  bone  formed  in  the  chin  by 
the  previous  detachment  of  the  periosteum  was  taken  out.  Then 
a  flap  was  taken  from  the  neck,  upon  the  right  side,  and  turned 
up  a-quarter  of  a  circle,  (second  method,)  and  attached  to  the 
flap  brought  from  the  left  side,  by  pins  and  metalic  sutures;  the 
pins  being  used  only  with  plasters  on  them,  as  already  explained, 
in  order  not  to  produce  ulceration  or  sloughing,  as  too  often 
happens  with  the  twisted  suture.  Union  occurred,  so  perfect, 
that  it  is  difficult  to  see  where  the  surfaces  join.  The  surface, 
however,  is  not  yet  high  enough  to  hold  saliva. 
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At  this  time,  the  natural  portion  of  the  upper  lip  was 
stretched  across,  so  as  to  produce  a  level  prolabium. 

This  was  the  plan  pursued.  A  strip  of  the  margin  of  the 
new-formed  cheek,  on  the  right  side,  was  cut  two-thirds  through, 
toward  the  lining  of  the  mouth,  as  far  down  as  the  angle  of 
the  mouth  was  intended  to  be  made.  A  knife  was  introduced 
into  the  mouth,  and  a  free  incision  was  then  made  along  the 
surface  of  the  superior  maxilla,  as  close  to  the  periosteum  as 
possible,  and  this  strip  of  the  margin  of  the  artificial  cheek 
was  turned  back  within  the  mouth,  in  order  to  increase  the 
surface  of  lining  membrane,  and  to  increase  the  fulness  of  the 
face,  and  to  level  out  a  depression  existing  in  the  line  of  the 
suture  since  the  first  operation. 

Then  a  horizontal  incision  was  made 
close  under  the  nose,  down  to  the  bone, 
and  the  upper  lip  was  loosened  from  the 
jaw,  until  it  would  readily  stretch  across, 
when  it  was  fastened,  partly  with  inter- 
rupted iron  sutures,  and  partly  Avith  pins 
and  plasters,  as  before  explained. 

The  union  here  was  also  perfect,  re- 
sulting in  the  improved  physiognomy 
shown  in  Fig.  31. 

It  was  in  this  case,  that  the  advantages 
of  the  combination  of  chloride  of  zinc,  4 
grains,  with  J  an  ounce  each  of  glycerine 
and  water,  especially  manifested  the 
qualities  of  an  antiseptic,  of  a  solidifyer 
of  purulent  productions,  without  detach- 
ing the  plasters,  and  of  a  stimulant  to 
cicatrization. 


Fig.  31. 
Appearance  subsequent 
to  the  fourth  operation. 
Upper  lip  completely  re- 
stored. The  groove  in  the 
cheek  nearly  obliterated. 
A  deficiency  remains  in 
the  lower  lip,  on  the  right 
side.  The  dotted  lines  in- 
dicate the  place  for  the 
next  and  final  operation, 
by  jumping. 


Case  IV.  Plastic  Operation,  for  converting  a  portion  of  the 
skin  of  the  cheek  into  lining  membrane  for  the  mouth,  on 
account  of  internal  cicatrix  following  sloughing  from  salivation. 

A  German  child,  aged  six  years,  was  salivated  at  the  age  of 
three ;  the  result  of  which,  was  a  broad  band  of  cicatrix  in  the 
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cheek  of  the  right  side,  and  a  narrow  band  upon  the  left,  so 
that  the  teeth  were  brought  permanently  into  close  contact. 

My  theory  was,  that  it  would  do  no  good  to  divide  the  broad 
cicatrix,  and  stretch  open  the  mouth,  unless  I  could  provide  a 
substitute  for  the  lost  mucous  and  submucous  tissues.  This 
could  only  be  done  by  turning  in  some  of  the  skin  of  the  cheek. 

For  this  purpose,  I  made  nearly  a  horizontal  incision,  from  the 
corner  of  the  mouth,  nearly  parallel  with  the  base  of  the  jaw, 
with  a  slight  convexity  downward,  about  an  inch  and  a-half  in 
length.  This  incision  was  made  to  go  through  the  cicatrix  into 
the  mouth.     Figs.  32.  and  33. 


l\\ 


c    !.: 


Fig.  32. 

FirstStaSe-  Fig.  33.    Second  Stage. 

Method  fourth,  variety  first.  These  diagrams  illustrate,  in  profile  section, 
a  proceeding  for  converting  a  portion  of  the  skin  of  the  cheek,  into  lining 
membrane  for  the  mouth. 

a  An  incision  carried  entirely  through  into  the  mouth. 

b  An  incision  extending  only  half,  or  two-thirds,  through  the  cheek. 

c  An  incision  carried  directly  down  from  the  inner  extremity  of  b,  dividing 
the  cheek  into  two  layers. 
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d  Flap,  which  in  becoming  inverted,  is  turned  upside  down. 

e  An  incision  carried  downward,  to  increase  the  facility  of  approximating 
the  surfaces  of  the  skin. 

/  Suture,  after  its  introduction,  and  before  it  is  drawn. 

g  Suture,  introduced  with  two  needles,  for  the  purpose  of  holding  the  flap  in 
position.     If  this  is  metalic,  it  will  cut  its  way  out  when  desired. 

h  Bougie,  over  which  the  wire  is  twisted,  in  order  to  hold  the  inverted  flap  d 
in  position. 

I  then  opened  the  mouth,  to  some  extent,  by  a  screw-lever, 
but  it  was  not  until  I  had  dissected  to  a  greater  extent,  that  this 
was  accomplished.  I  cut  away  a  necrosed  portion  of  bone  from 
the  upper  jaw,  and  cleared  out  a  considerable  cicatricial  tissue. 
By  acting  upon  the  screw,  the  mouth  was  then  made  to  open  as 
far  as  any  mouth  ought  to  open.  The  bridle  on  the  left  side 
was  torn  across. 

Having  fully  opened  the  mouth,  I  made  an  incision  from  the 
angle  of  the  mouth  backward,  and  above  that  previously  made, 
and  extending  two-thirds  through  the  thickness  of  the  cheek. 
From  the  depth  of  this  horizontal  incision,  another  incision  was 
carried  down  between  the  skin  and  mucous  membrane,  being 


Fig.  34. 

a  Through  incision  as  in  the  dia- 
gram, Fig.  32. 

b  Upper  incision  only  part  way 
through. 

g  Loop  of  the  suture  wire  intro- 
duced into  the  inverted  flap. 

h  The  free  ends  of  these  loops  tied 
over  pieces  of  bougie. 


Fig.  35. 

e  Outer  end  of  suture  holding  the 
flap,  the  same  as  h  in  Fig.  34. 

/  Sutures  twisted  alternately  above 
and  below  the  suture  line. 
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careful  not  to  cut  through  into  the  mouth,  until  I  could  turn 
the  flap  over,  so  as  to  make  its  cutaneous  surface  face  inward. 

Two  sutures,  each  armed  with  two  needles,  were  then  passed 
into  the  raw  surface  of  the  flap,  and  out  at  the  same  surface, 
and  then  downward,  through  the  undisturbed  tissues,  coming 
out  near  the  base  of  the  jaw,  as  shown  in  Figs.  32.  33.  34.  and  35. 

The  edges  of  the  skin  were  then  brought  together  by  inter- 
rupted sutures  in  the  ordinary  way.  This  expedient  would  not, 
of  course,  be  available  for  a  boy,  on  account  of  the  beard  in 
prospect.  The  skin  must  be  taken  from  a  higher  part,  or  not 
taken  at  all. 

This  patient  returned  in  1866,  six  years  after  the  operation, 
having  a  pretty  good  movement  of  the  jaws,  but  with  too  great 
an  encroachment  at  the  angle  of  the  mouth  on  one  side,  which 
was  readily  remedied  by  Diefeenbach's  operation. 

Mending  of  the  Lower  Lip. 

The  complete  restoration  of  the  lower  lip  is  the  most  difficult 
achievement  in  plastic  surgery,  but  a  half  or  a  smaller  portion 
may  be  restored,  with  scarcely  any  remaining  deformity. 

The  plan  of  a  V  shaped  incision,  ascribed  to  Celsus,  and 
improved  and  perfected  by  Malgaigne,  Serre,  Bonnet,  and 
others,  is  executed  in  this  manner. 

If  an  ulcer,  a  degeneration,  or  "a  tumor  is  to  be  removed,  or 
if  there  exists  a  deficiency,  previously  formed,  make  two  inci- 
sions, commencing  in  the  lip,  at  the  requisite  distance  from  the 
part  to  be  inclosed,  bringing  them  together,  well  down  upon  the 
chin;  at  its  very  base  if  the  space  is  large.  The  muscular 
tissue,  and  all  degenerated  tissue,  are  to  be  removed.  Then 
cut  under,  along  the  surface  of  the  periosteum,  or  under  the 
periosteum,  until  the  two  incisions  can  be  brought  together  with 
ease.  The  further  management  is  like  that  of  a  harelip.  If 
the  nature  of  the  case  permits  of  the  saving  of  some  of  the 
prolabium,  on  one  side  or  both,  in  order  to  make  some  degree 
of  elevation  over  the  line  of  union,  the  chances  for  adhesion  are 
increased,  and  a  notch  is  less  likely  to  result.  In  Serre's  Atlas, 
there  is  a  figure  showing  the  preservation  of  the  prolabium 
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complete,  after  the  removal  of  a  cancer  of  the  chin,  and  this 
plan  is  advocated  by  Sbrre  as  his  invention. 

Dr.  ivIott,  in  one  case,  following  the  advice  of  Serre, 
attempted  to  preserve  the  vermilion  border  of  the  lower  lip,  in 
the  case  of  a  cancer  of  the  chin,  but  in  a  few  days  he  suffered 
the  mortification  of  seeing  the  mortification  of  the  thin  stratum 
of  the  lip,  which  he  had  attempted  to  preserve.* 

The  objections  to  this  proceeding  are,  that  the  disease  for 
which  the  operation  is  performed,  usually  involves  the  prolabi- 
um,  and  if  it  does  not,  the  vermilion  strip  is  so  thin,  when 
dissected  off,  as  to  be  likely  to  slough,  as  in  Dr.  Mott's  case. 

After  the  wound  is  dressed,  as  for  a  hare  lip,  the  mouth  is 
made  symmetrical  by  Dieffenback's  operation.  (See  Fig.  37.) 
A  figure  is  copied  from  Malgaigne,  by  Holmes  Coote,  (in 
Holmes'  Surgery,  Vol.  III.,)  in  which  the  flaps,  brought  from  the 
cheeks,  with  which  to  reconstruct  the  lower  lip,  have  a  horizon- 
tal incision  upon  their  upper  border,  at  the  height  of  the  angle 
of  the  mouth,  by  which  it  appears  as  though  the  upper  lip  were 
to  be  deprived  of  the  possibility  of  entering  into  the  construc- 
tion of  the  lower.  In  the  correct  plan  of  operating,  this  incis- 
ion, if  made  at  all,  should  not  be  made  until  the  upper  lip  has 
contributed  as  much  as  possible  of  its  prolabium  to  supply  the 
the  lower  lip :  that  is,  this  horizontal  incision  should  not  be 
made  till  the  last  stage,  when  it  constitutes  a  part  of  Dieffen- 
bach's  operation. 

Malgaigne  s  Operation. — Two  vertical  incisions  are  made  to 
the  base  of  the  maxilla,  and  these  are  united  by  a  transverse, 
or  horizontal  incision.  This  latter  is  prolonged  along  the  base 
of  the  jaw,  in  each  direction.  A  horizontal  incision  is  made 
from  each  angle  of  the  mouth,  so  that  there  is,  on  each  side,  a 
quadrilateral  flap  to  be  drawn  across  the  chin  to  meet  its 
fellow.f 

It  will  be  seen,  from  a  case  to  be  detailed,  (Fig.  37.)  that  I 
have  advantageously  modified  this  operation,  so  as  to  avoid 

*  Velpeau's  Surgery,  American  Edition. 

f  Malgaigne's  Operative  Surgery,  American  Edition,  1851,  p.  341.  The 
description  of  the  operation,  in  Malgaigne's  work,  is  illustrated  by  a  wood  cut. 
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incising  at  the  angles  of  the  mouth,  until  the  upper  lip  is  first 
made  to  encircle  the  oral  orifice,  then  greatly  lessened  in  size, 
when  Dieffenbachs'  operation  is  performed,  which  secures  a 
lower  lip  with  a  portion  of  the  obicularis  07ts,  and  a  consider- 
able degree  of  mobility. 

How  greatly  superior  this  pro- 
ceeding must  be  to  that  of  Syme, 
(Fig.  36.)  will  be  seen  at  a  glance, 
for  Syme's  operation  cannot  afford 
a  natural  prolabium. 

A  complete  destruction  of  the 
lower  lip,  unless  there  is  great  mo- 


Fig.  36. 

Second  method,  first  variety. 
Syme's  operation  for  restoring 
the  lower  lip. 

The  figure  represents  an  epi- 
thelioma, which  is  removed  by 
a  curved  incision  on  either  side. 

Both  these  incisions  are  then 
prolonged  to  the  base  of  the  jaw, 
and  the  resulting  curvilinear 
triangles  are  cut  under,  and 
made  to  glide  inward  and  up- 
ward, until  considerable  por- 
tions of  the  lower  curved  lines 
come  in  contact. 

From  Erichsen. 


bility  of  the  face,  does  not  easily 
admit  of  reconstruction  by  this 
simple  plan,  at  one  operation. 

A  horizontal  incision,  made  some 
distance  below  the  line  of  the  angles 
of  the  mouth,  permits  a  more  easy 
approximation  of  the  angles  of  the 
mouth,  than  a  V  shaped  incision. 
To  avoid  too  much  fulness  of  the 
chin,  a  V  shaped  portion  may  be 
removed.  These  two  expedients, 
combined,  are  represented  in  Fig. 
37. 

The  flaps  above  the  horizontal  line,  admit  of  being  pointed 
into  wedge-shaped  pieces,  for  lapping  upon  each  other,  so  as 
to  diminish  the  danger  of  their  being  pulled  apart. 

This  boy  (Figs.  37.  and  38.)  suffered  the  loss  of  nearly  all 
his  lower  lip,  at  eight  years  of  age,  from  the  influence  of  mer- 
cury.    No  other  injury  was  done. 

The  plan  of  the  operation  consisted  in  making  a  horizontal 
incision,  indicated  by  a  dotted  line,  in  Fig.  37.  and  freely  dis- 
secting up  all  above  that  line,  from  its  attachment  from  the  lower 
jaw.  A  triangular  portion  of  the  integument  was  dissected  out 
from  one  side  of  the  chin,  to  avoid  too  great  fulness  in  contrast 
with  the  parts  above  the  horizontal  line.     The  ends  of  the  flaps 
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Fig.  37. 
Destruction  of  the  greater  portion 
of  the  lower  lip.  The  dotted  lines  up- 
on the  chin,  indicate  a  modification 
of  Malgaigne's  operation.  The  dot- 
ted lines  at  the  angles  of  the  mouth, 
indicate  the  amount  of  skin  removed 
in  Dieffenbach's  operation,  performed 
at  the  last  stage  of  the  process. 


Fig.  38. 
The  result.     The  prolabium  and  the 
angles  of  the  mouth,  are  very  perfect. 
A  scar  resulted  from  the  V  shaped  in- 
cision. 


from  the  opposite  sides,  were  truncated,  and  brought  together, 
so  as  to  present  an  even  prolabium.  The  angles  of  the  mouth, 
at  the  last  stage  of  the  operation,  were  extended,  by  Dieffen- 
bachs'  method,  so  as  to  restore  the  original  length  of  the  labial 
fissure.  The  dotted  lines  at  the  angles  of  the  mouth,  indicate 
the  amount  of  skin  removed  in  lengthening  the  lips. 

Fig.  38.  shows  the  result.  The  new  made  lower  lip  has  its 
natural  mucous  membrane,  and  the  functions  are  very  well  per- 
formed, only,  that  the  boy  cannot  whistle.  A  deep  scar  upon 
the  chin,  shows  a  bad  union  of  the  sides  of  the  V  shaped  incis- 
ion.    This,  however,  will  ultimately  be  covered  with  beard. 

The  practicability  of  substituting  a  complete  loss  of  the  lower 
lip  by  tissue  containing  muscle  and  mucous  membrane  forming 
a  prolabium  of  natural  appearance,  will  be  shown  by  the  fol- 
lowing case: — Figs.  39.  and  40. 

Case  VI. — Restoration  of  lower  lip  complete.  Jacob  Yazell, 
cet.  30,  apparently  of  good  constitution,  good  appearance,  black 
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Fig.  39. 

Epithelioma  of  the  lower  lip,  involving 
its  entire  extent.  Removal  by  a  semi- 
circular incision ;  an  incision  on  each  side, 
along  the  base  of  the  jaw;  a  dissection  of 
the  flap,  embraced  by  the  dotted  lines  from 
the  jaw,  and  an  approximation  of  the  two 
angles  of  the  mouth.  The  mouth  thus  con- 
stituted entirely  of  the  upper  lip  in  a  circle, 
was  enlarged  in  a  later  stage  of  the  opera- 
tion, by  Dieffenbach's  method. 


Fig.  40. 
A   natural   prolabium  performing    the 
functions   of  the  lip.     Photographed   six 
months  after  the  operation. 


hair,  and  never  sick  in  his 
life.  An  epithelioma  upon 
the  lower  lip,  as  shown  in 
the  figure  (Fig.  39.),  of  sev- 
eral years  growth,  extends 
entirely  from  one  angle  of 
the  mouth  to  the  other,  and 
down  to  the  base  of  the 
chin.  It  rises  up  so  as  to 
hide  the  lower  teeth.  Oc- 
tober 12th,  1859,  I  deter- 
mined to  attempt  a  modi- 
fication of  the  process  of 
Malgaigne. 

After  etherizing  the  pa- 
tient (ether  3  parts,  chlo- 
roform 1  part,  by  measure) 
I  made  a  horizontal  inci- 
sion across  the  jaw,  along 
the  base  of  the  tumor. 
This  aroused  the  patient 
somewhat,  but  in  a  few 
minutes  he  was  fast  asleep 
again.  The  vessels  stream- 
ed finely,  and  I  thought  it 
best  to  tie  some  of  them 
before  proceeding  to  make 
the  curvilinear  incisions  on 
each  side,  and  to  remove 
the  tumor,  including  the 
degenerated  lip  from  the 
chin.  The  next  step,  was 
to  extend  the  horizontal 
incision  first  made,  and  to 
dissect  up  the  cheek  from 
the  lower  jaw-bone.  The 
flaps  were  then  brought 
together      temporarily, 
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which  reduced  the  mouth  to  a  pucker,  made  by  the  upper  lip 
exclusively. 

Having  introduced  a  temporary  suture,  to  hold  the  parts  in 
position,  the  angles  of  the  mouth  were  extended  after  DlEFFEN- 
BACH's  method.  When  the  parts  had  been  finally  brought 
together,  I  found  the  new  lower  lip  rise  higher  than  natural, 
which  was  a  good  fault.  The  incisions  had  been  so  made  that 
one  portion  of  the  new  prolabium  made  something  of  a  lap  upon 
the  incision  upon  the  other  side.  This  was  purposely  effected, 
in  order  that  if  the  suture  gave  way  below,  it  might  be  more 
likely  to  adhere  at  the  top,  as  some  degree  of  recession  would 
be  compatible  with  union,  and  this,  indeed,  insured  my  success. 

Three  kinds  of  sutures  were  employed — the  twisted  suture, 
the  interrupted  silver  suture,  and  the  interrupted  suture  with 
silk.  Adhesive  plaster  was  applied  over  the  sutures,  and  after 
all  was  done,  it  was  ascertained  that  the  patient  had  been  asleep 
an  hour  and  a-half. 

The  patient  did  very  well,  the  pulse  never  rising  above  80. 
Adhesion  occurred  above  where  the  lap  was  made,  but  failed 
below.  The  fistula  which  resulted,  gradually  filled  by  granu- 
lating and  drawing  in  the  opposite  margins,  but  the  patient  did 
not  wait  for  this,  going  home  ten  days  after  the  operation,  a 
distance  of  sixty  miles.  I  have  not  seen  him  since,  but  six 
months  afterwards  he  sent  me  his  photograph,  which  has  been 
reproduced  in  Fig.  40.  I  have  occasionally  heard  from  him, 
and  the  cancer  has  not  returned.  The  advantage  of  this  plan, 
over  that  of  Symb  (Fig.  36.)  or  that  of  Malgaigne,  is  obvious 
enough. 

In  more  detail.  13th,  the  second  day.  There  is  good  cir- 
culation about  the  wound,  is  comfortable,  has  taken  3  grains  of 
morphia  within  the  twenty-four  hours  following  the  operation. 
The  bowels  have  moved  freely,  notwithstanding  the  morphia. 
He  drinks  water  by  means  of  a  syringe,  without  any  assistance. 

14-th,  third  day,  morning.  Pulse  80.  Says  he  suffers  no 
pain.  This  morning  there  was  considerable  erysipelatous  swel- 
ling of  the  left  cheek,  and  around  the  eye  of  the  same  side,  but 
none  in  the  immediate  vicinity  of  the  wound.     Gave  10  grains 
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quinia  and  J  grain  morphia,  and  some  beef-tea,  all  by  injection. 
He  desired  very  much  to  pass  this  off,  but  by  much  encourage- 
ment he  held  it  fast.  Nitrate  of  silver  was  freely  applied  over 
the  inflamed  region.  Night.  Pulse  80,  swelling  nearly  gone. 
He  has  taken  some  beef-tea  by  the  mouth,  from  a  syringe,  and 
says  that  it  tasted  good.  Injection  of  10  grs.  quinia,  1  drachm 
of  laudanum,  \  ounce  alcohol,  in  some  beef-tea.  Altogether, 
he  has  taken  to-day  5  grs.  opium.  The  wound  looks  well,  and 
a  general  union  has  probably  taken  place. 

16th,  fifth  day.  Pulse  80.  Drinks  beef-tea,  and  takes  10 
grs.  quinia  and  1  grain  of  morphia  by  injection.  The  portion 
of  the  wound  united  by  the  silver  suture  has  done  well,  but  the 
portion  held  by  the  twisted  suture  has  done  badly.  The  por- 
tion of  the  wound  along  the  lip  has  united,  and  the  greater  part 
of  the  horizontal  portion.  The  central  portion  of  the  vertical 
suture  has  failed  to  unite,  and  under  the  threads  of  each  twisted 
suture,  there  is  a  slough. 

21st,  tenth  day.  No  febrile  excitement,  the  pulse  ranging 
from  70  to  80.  A  considerable  opening  remains,  which  will 
have  to  be  closed  by  another  operation.  (In  this  I  was  mista- 
ken, it  closed  itself.) 

BSd,  twelfth  day.  Went  home,  to  return  again  after  a  while. 
(In  this,  again,  I  was  mistaken;  he  had  no  occasion  to  come 
back.) 

Nothing  could  be  more  satisfactory,  than  the  beneficial  effects 
of  quinia  and  opium  in  this  case. 

French  Method. — To  supply  the  loss  of  the  lower  lip,  Cho- 
part  brought  a  parallelogram  from  the  neck  to  cover  the  chin, 
and  to  make  a  lower  lip  in  accordance  with  the  fourth  variety 
of  the  first  method,  by  direct  extension  of  the  skin  of  the  neck, 
the  dissection  going  down  as  low  as  the  hyoid  bone.  The  retrac- 
tion, by  this  plan,  must  always  be  such,  that  the  new  lip  will  fail 
to  hold  saliva. 

Indian  Method,  Applied  to  the  Lower  Lip. — Velpeau*  says 
that  "Delpech  was  the  first  to  apply  the  Indian  method  to 
anaplasry  to  the  lips.       After  having  dissected  his  flap  upon 
*  Operative  Surgery,  Vol.  i.,  p.  640. 
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the  hyoidean  region,  he  raised  it,  twisted  it  upon  itself,  and 
doubled  it  upon  its  cellular  face,  before  attaching  it,  by  numer- 
ous points  of  suture,  to  the  two  sides  of  the  deformity,  which 
had  been  previously  pared."  The  operation  was  not  success- 
ful. 

Figs.  41.  and  42.  taken  from  Zeis,  affords  a  very  clear  con- 
ception of  this  awkward  plan,  which  is  chiefly  interesting  as  a 
point  in  the  progress  of  the  art. 


Fig.  41. 
Indian  method ;  3d  method,  2d  vari- 
ety, applied  to  the  lower  lip,  from  Zeis. 
a  Flap  taken  from  the  neck. 
b  Space  upon  the  chin  to  be  filled. 
c  Space  denuded  in  removing   the 


Fig.  42. 
Third  method,  2d  variety,  applied  to 
the  lower  lip.     Operation  completed. 
a  Flap  applied  in  its  new  position. 
c  A  small  portion  of  raw  surface  left 
uncovered, 
flap.  Repetition  of  Figs.  11  and  12. 

In  constructing  a  new  lower  lip  out  of  material  which  does 
not  afford  muscular  structure,  and  when  it  is  impossible  to  pro- 
duce a  prolabium  covered  with  a  mucous  membrane,  the  most 
difficult  achievement,  is  to  constitute  a  barrier  to  the  discharge 
of  saliva. 

For  this  purpose,  it  is  necessary  to  give  the  new  lip  such  a 
degree  of  firmness,  as  will,  in  the  absence  of  muscular  fibres,  en- 
able it  to  stand  up,  in  front  of  the  teeth,  acting  as  a  rim  of  lifeless 
substance.  In  order  to  secure  this,  there  is  no  expedient  to  be 
relied  upon,  but  that  of  incorporating  into  it,  a  strip  of  perios- 
teum, which  must  be  obtained  from  the  front  base  of  the  jaw- 
bone. This  reproduces  new  bone  to  a  small  extent,  and  gives 
fixedness,  to  the  newly  made  lip. 
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If  the  method  by  direct  sliding  from  below,  is  resorted  to,  it 
is  necessary  to  detach  the  upper  border  of  the  flap  to  be  elevat- 
ed, by  employing  a  thick  knife  or  a  chisel,  introducing  it  where 
the  integument  is  attached  to  the  bone,  (in  cases  in  which  the  lip 
has  been  previously  lost;)  and  at  the  time  of  the  removal  of  the 
affected  parts,  when  the  case  is  one  in  which  the  removal  of  dis- 
eased tissue,  and  the  supplying  of  the  deficiency  are  made  parts 
of  the  same  operation.  One  is  enabled,  by  this  means,  to  peel 
up  the  periosteum,  in  connection  with  the  superimposed  integu- 
ments, and  if  some  bony  material  is  detached  along  with  the 
periosteum,  no  harm  is  done,  for  if  it  lives,  it  helps  to  make  the 
rim,  and  if  it  does  not,  it  escapes  with  the  purulent  discharge. 
If  the  better  method  of  sliding  in  a  curved  direction  is  adopted, 
it  is  very  easy  to  take  up  the  periosteum  in  connection  with  the 
integument,  on  the  base  of  the  jaw.  A  heavy  knife,  or  a  chisel, 
answers  very  well,  but  the  most  convenient  instrument  is  a 
large  pair  of  nippers,  the  lower  blade  placed  below  the  flap  to 
be  removed,  and  the  upper  blade  above  it,  so  that,  on  the  ap- 
proach of  the  blades  to  each  other,  the  bone  is  effectually  peeled 
of  its  periosteum  and  integument. 

Again,  if  the  jumping  method  is  employed,  the  upper  border 
of  the  flap  to  be  transplanted,  is  made  to  lie  along  the  base  of 
the  jaw,  and  the  dissection,  must  be  so  made,  as  to  include  the 
periosteum  with  the  integument,  so  that  when  the  flap  gets  its 
new  position,  the  periosteum,  from  the  base  of  the  jaw,  will 
apply  in  front  of  the  teeth,  and  the  lower  border  of  the  flap 
brought  from  the  neck,  will  be  above  the  strip  of  integument 
left  in  its  natural  position  upon  the  chin.  The  lower  border  of 
this  undisturbed  integument,  will  thus  attach  itself  to  the  bone, 
and  be  prevented  from  sliding  down  upon  the  neck,  and  the 
cicatricial  contraction  to  close  the  space  laid  bare  upon  the 
neck,  will  be  resisted  above  by  the  maxilla,  which  is  held  by 
the  masseter  and  the  temporal  muscles,  and  the  movable  skin 
upon  the  neck  will  gradually  rise  to  lessen  the  breadth  of  the 
cicatrix,  finally  leaving  only  a  line  beneath  the  jaw,  which  is 
invisible  except  when  the  chin  is  elevated.  This  is  believed  to 
be  a  new  expedient,  and  one  which  will  prove  of  great  value  in 
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securing  a  lip  capable  of  holding  saliva,  where  it  is  impossible 
to  give  it  muscular  substance  moving  automatically,  or  under 
the  influence  of  the  will. 

Depression  of  the  Lip  without 
its  Destruction.  —  This  condition 
results  from  burns.  The  lower 
lip  becomes  completely  everted, 
and  drawn  down  to  a  level  with 
the  shoulders,  the  lower  front 
teeth  project  forward,  and  the 
saliva  runs  continually  down  the 
neck,  keeping  the  clothing  con- 
stantly wet.  Figs.  43.  44.  and 
45.  from  Mutter,  (in  Pancoast's 
F-     43  Surgery),    illustrate    this    condi- 

Cicatricial  contraction  from  burn,  tion,  though  not  in  the  most  ex- 
From  Mutter.  treme  degree. 

This  deformity,  in  Dr.  Mut- 
ter's case,  was,  in  great  part 
remedied  by  cutting  transversely 
across  the  cicatricial  bands  in 
front  of  the  neck,  and  dissecting 
up  a  large  flap,  six  inches  and  a- 
half  long,  and  five  inches  broad, 
from  the  shoulder,  and  placing 
it  in  the  gap  in  front  of  the  neck. 
Dr.  Mutter,  in  commenting 
upon  his  own  case,  gave  the  ad- 
vice to  take  two  flaps,  one  from 
each  shoulder,  instead  of  taking 
the  whole  of  the  migrating  integument  from  one  side. 

In  this  connection,  the  following  extract,  from  T.  P.  Teale, 
Esq.,  of  Leeds,  England,  (from  Rankings  Abstract,  July  to 
December,  1858,  No.  26,  p.  154,  from  a  Report  in  the  Trans- 
actions of  Provincial  Medical  and  Surgical  Associations,  Vol. 
XII.),  will  be  interesting: 

"  In  1839,  Mr.  Carden,  of  Worcester,  operated  upon  a  girl 


Fig.  44. 
Plan  of  operation. 
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14  years  of  age,  who  was  de- 
formed by  a  burn,  which  occur- 
red seven  years  before.  The 
movements  of  the  head  were 
much  restricted.  The  mouth  was 
permanently  open,  the  tongue  pro- 
truded, the  lower  incisors  project- 
ed horizontally,  and  there  was  con- 
stant dribbling  of  saliva. 

"A    transverse    incision    was 

made,   throughout   the  entire   ci- 

Fia  45.  catrix,  .  in    front    of    the     neck. 

Completion  of  operation.  The  chin  was  then  drawn  upward, 

and  every  tense  band,  connected  with  the  cicatrix,  was  divided, 

until  the  head  was  relaxed  nearly  to  its  natural  position. 

"A  flap  of  skin,  three  inches  long,  and  two  inches  and  a-half 
wide,  was  detached,  on  each  side,  from  over  the  clavicle  and 
chest.     These  were  raised,  and  united  in  front  of  the  throat. 

"The  degree  of  improvement  effected  in  this  case,  and  tested 
by  the  lapse  of  four  years,  was  highly  gratifying." 

The  account  does  not  state  that  the  lip  would  hold  saliva. 
Mr.  Teale  confirms  the  injunction  of  Mutter,  that  "  The 
incision  of  the  scar  should  extend  from  sound  skin  on  one  side, 
to  sound  skin  on  the  other,  and  every  band  of  adventitious 
fibrous  tissue,  beneath  the  scar,  should  be  divided,  until  the 
bottom  of  the  wound  discloses  a  loose,  healthy  cellular  tissue." 
Teale  cautions  against  stretching  the  flap.  He  attaches  one 
free  border  by  sutures,  and  afterward,  does  much  by  strapping, 
to  correct  the  deformity. 

According  to  this  report,  Dr.  Mutter's  first  operation  was 
subsequent  to  Carden's. 

Teale  has  operated  7  times  since  1848,  with  improvement  in 
all  the  cases. 

"The  displacement  of  the  lip  was  mitigated  by  the  operation 
on  the  neck,  but  in  several  cases,  this  particular  deformity 
remained  to  such  an  extent,  as  to  render  a  special  operation  for 
the  restoration  of  the  lower  lip  subsequently  necessary." 
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This  is  an  ingenious  device^  making  a  new  lip  upon  top  of 
the  old  one,  which  is  allowed  to  remain  upon  the  chin,  with  its 
mucous  membrane  exposed  in  front. 

The  method  of  direct  sliding  of  the  cheeks  is  adopted. 


Fig.  46.. 

Teale's  operation  for  extreme  cicatricial  depression  of  the  lower  lid. 

A  A  Two  flaps,  one  upon  either  side  of  the  cheek,  terminating  in  a  vertical 

line  corresponding  with  the  canine  teeth.       The  upper  extremities  of  these- 

vertical  incisions  are  united   by  a  horizontal   incision  through  the  everted 

vermilion  of  the  lip. 


Fig.  47. 
The  flaps  A  A  are  brought  together,  and  united  in  the  median  line  over  the 
letter  B,  thus  making  one  lip  on  top  of  the  other.     The  spaces   C  C,  left  raw 
by  the  removal  of.  the  flaps,  are  allowed  to  heal  by  granulation. 

The  operation  is  thus  described,  Figs.  46.  and  47.: — "Two 
vertical  incisions,  about  three-quarters  of  an  inch  in  extent,  are 
made  through  the  everted  lip,  down  to  the  bone.     These  inci- 
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sions  are  so  placed,  as  to  divide  the  upper  portion  of  the 
everted  lip  into  three  parts,  the  middle  being  equal  to  one- 
half  the  natural  breadth  of  the  lip,  while  the  two  lateral  por- 
tions are  each  equal  to  one-fourth.  From  the  lower  end  of  each 
vertical  incision,  the  knife  is  carried  in  a  curving  direction,  out- 
ward and  upward  to  a  point  about  one  inch  from  the  angle  of 
the  mouth,  opposite  the  second  molar  tooth  of  the  upper  jaw. 
The  two  flaps,  thus  marked  out  and  deeply  incised,  are  then 
separated  from  the  bone,  the  mucous  membrane  uniting  them 
to  the  alveoli  being  freely  divided.  Lastly,  a  bare  surface  is 
made  along  the  alveolar  border  of  the  middle  portion  of  the 
everted  lip,  between  the  upper  extremities  of  the  two  vertical 
incisions  first  made.  The  lateral  flaps  are  then  drawn  together, 
above  the  middle  portion  of  the  everted  lip,  and  united  in  the 
median  line  by  twisted  sutures,  and  to  the  incised  surfaces 
beneath.  In  this  way,  the  new  lip  is  built  upon  the  middle 
portion  of  the  old  one."* 

This  operation  of  Teale  is  a  confession  of  the  impossibility, 
in  the  worst  cases,  of  restoring  the  position  of  the  lower  lip, 
by  implanting  upon  the  front  of  the  neck  and  chin,  sound  skin 
taken  from  the  neighboring  parts.  Map  after  flap,  may  be  turned 
in  from  the  chest  and  shoulders,  and  the  lip  may  be  brought 
into  perfect  position ;  but,  as  the  parts  heal,  and  the  flaps  con- 
tract, the  lip  is  again  depressed,  and  before  the  success  becomes 
complete,  the  patient  or  his  guardians  become  discouraged, 
thinking  the  operation  a  failure,  and  the  success  which  is  prac- 
ticable, fails  to  be  attained. 

Yet,  it  is  not  only  of  the  highest  importance,  to  accomplish 
this  result  in  the  end,  but  to  accomplish  it  early  in  the  treat- 
ment. 

By  securing,  early  in  the  process,  a  lip  which  will  hold 
saliva,  the  patient  and  his  friends  are  encouraged,  and  the  sur- 
geon is  permitted  to  go  on,  and  relieve  the  unsightly  bridles 
upon  the  neck. 

For  this  purpose,  a  line  of  immobility,  upon  the  chin,  should 
be  secured. 

*  Ranking 's  Abstract,  No.  xxvi.,  July  to  December,  1857. 
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Make  an  incision  transversely  beneath  the  jaw,  so  as  to  be 
certain  of  having  an  ample  supply  of  integument  for,  the  lip 
and  chin  when  they  are  restored  to  their  position  upon  the 
anterior  surface  of  the  central  portion  of  the  lower  jaw.  Then 
dissect  up  the  integument  until  it  comes  easily  into  its  natural 
position.  After  this,  scrape  up  the  periosteum,  along  the  base 
of  the  lower  jaw,  so  that  the  skin,  at  the  base  of  the  replaced 
flap,  may  form  a  close  union  with  the  bone,  and  be  relieved 
from  the  subsequent  traction  of  the  cicatrix  below. 

The  force  of  the  cicatrix-contraction,  then  comes  upon  the 
bone,  and  is  counteracted  by  the  masseter  and  the  temporal 
muscles,  until,  by  other  operations  upon  the  chest  or  the  sides 
of  the  neck,  a  supply  of  sound  integument  is  brought  to  the 
spaces  before  occupied  by  the  cicatrices,  so  as  to  restore  to  the 
surfaces  their  natural  elasticity. 

The  dotted  line,  Fig.  48.  illustrates  the  transverse  incision  to 
be  made  for  the  elevation  of  the  lip,  and  the  exposure  of  the 
base  of  the  jaw,  in  order  to  peel  up  from  it,  a  strip  of  perios- 
teum. There  is  danger  that  the  operator  may  be  tempted  not 
to  make  this  incision  low  enough  down  upon  the  neck. 

The  following  case,  is  an  instance  of  success  by  this  expedi- 
ent, after  failure  in  the  attempt  to  elevate  the  lower  lip  by 
implanting  sound  integument  upon  the  neck  and  chin  derived 
from  below. 

Case  VII.  Great  depression  of  the  lip  from  a  burn  upon  the 
face,  neck,  and  chest.  —  Louisa  Smith,  aged  four  years,  was 
severely  burned  at  the  age  of  two  years,  from  which  there 
resulted  a  dense  column  of  cicatrix,  from  the  chin  to  the 
middle  portion  of  the  sternum.  The  sides  of  the  neck  were 
also  involved  in  the  injury,  so  that  the  shoulders  became  ele- 
vated, and  the  chin  and  lower  lip  were  drawn  down  to  such  a 
degree,  that  the  lower  lip  and  top  of  the  shoulders  were  in  the 
same  horizontal  line.  The  lower  jaw  was  bent,  so  that  only  the 
posterior  molars  touched,  and  the  incisors  pointed  nearly  hori- 
zontally forward. 

December  13th,  1862.  An  extensive  dissection  was  practised 
upon  a  bad  plan,  that  of  making  flaps  with  bases  toward  the 
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Fig.  48. 

Great  depression  of  the  lower  lip,  §•  *  • 

from  the  contraction  of  a  broad  cica-  Success   by  establishing   a   line  of 

trix  upon  the  neck  and  chest,  render-  immobility. 

ing  it  impossible  to  elevate  the  lower  The  mouth  habitually  closed,  but 

jj_  strong  cicatricial  bands  still  remain 

upon  the  lateral  parts  of  the  neck. 

jaw,  including  sound  skin  in  the  neighborhood  of  the  shoulders, 
and  having  cicatricial  material  in  their  bases.  The  lip  was 
elevated  for  the  time  being,  but  the  flaps,  in  great  part,  sloughed 
off,  and  the  resulting  cicatrization  again  depressed  the  lip,  but 
not  to  the  previous  extreme  degree. 

The  new  cicatrix  had  less  firmness  and  thickness  than  the 
old. 

Second  operation,  March  26th,  1864-.  In  this  operation,  an 
attempt  was  made  to  implant  sound  skin  in  the  central  line,  so 
as  to  get  a  central  column  of  sound  skin,  by  sliding  flaps  in  a 
circular  line,  in  accordance  Avith  the  second  method,  leaving, 
unavoidably,  some  of  the  surfaces  robbed  of  skin,  to  become 
covered  again  by  granulation. 

The  flaps  in  the  neck  united  in  part  by  adhesion,  and  a 
column  of  sound  skin  was  obtained  in  place  of  the  cicatrix. 
Still,  a  band  upon  the  left  side  prevented  her  tying  her  bonnet 
string  under  her  chin,  and  the  lip  became  again  depressed, 
though  not  beyond  the  power  of  closing  it  to  the  upper  lip  by  a 
strong  effort. 

Third  operation,  March  21st,  1865.  In  this  operation,  the 
plan  of  the  previous  operation  was  still  further  prosecuted,  with 
improvement,  but  still  the  lip  did  not  hold  saliva. 
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Fourth  operation,  March  26th,  1866.  More  sound  skin  was 
worked  in  upon  the  neck,  but  still  the  lip  leaked  saliva. 

Fifth  operation,  January  lJfXh,  1867.  In  this  operation,  I 
employed  a  new  expedient,  which,  it  is  believed,  will  be  of 
immense  value  in  similar  cases.  This  consists  in  establishing  a 
line  of  immobility,  to  shield  one  part  from  the  traction  of 
another.  This  is  done,  by  peeling  up  the  periosteum,  so  that 
the  adjoining  tissues  may  become  cemented  to  the  bone.  The 
dotted  line,  in  Fig,  48.  indicates  the  line  of  incision  which 
should  be  carried  to  the  base  of  the  jaw.  The  periosteum 
should  then  be  scraped  up,  so  as  to  constitute  a  part  of  the  flap 
elevated.  The  soft  parts  constituting  the  chin,  including  the 
periosteum,  should  then  be  carried  up  until  the  lips  are  brought 
into  easy  approximation.  The  lower  lip  should  then  be  kept  in 
position,  by  means  of  wire  sutures  going  into  the  cheek,  and  by 
adhesive  strips. 

The  denuded  bone  should  be  allowed  to  heal  over  by  granula- 
tion. If  an  exfoliation  occurs,  no  harm  can  result,  except  a 
prolongation  of  the  cicatrization. 

This  expedient  was  found  to  answer  the  purpose.  The  result 
is  shown  in  Fig.  49. 

After  the  first  three  operations,  an  iron  frame  work,  well 
padded,  (in  the  style  of  Fig.  17.)  was  worn  for  several  days,  to 
secure  against  motion  of  the  neck,  but  the  last  two  operations 
were  limited  to  the  lower  jaw,  and  the  confinement  was  not 
necessary. 

AUTOPLASTY    OF    THE    URINARY   AND    GENITAL    ORGANS. 

A  Remarkable  Case  of  Extroversion  of  the  Bladder  successfully 
covered  by  a  Pouch  of  Skin,  by  Gliding,  Inversion,  and  Tubu- 
lation  by  D.r.  Daniel  Ayres,  of  Brooklyn,  New  York. 

Prof.  Erichsen,  of  University  College,  London,  speaking  of 
extroversion  of  the  bladder  says: — "The  malformation  is  incur- 
able. Operations  have  been  planned  and  performed,  with  the 
view  of  closing  in  the  exposed  bladder,  by  plastic  procedures, 
but  they  have  never  proved  successful,  and  have  terminated,  in 
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some  instances,  in  the  patient's  death.  They  do  not,  therefore, 
afford  much  encouragement  for  repetition." 

This  is  an  expression  of  the  opinion  of  the  medical  profession, 
and  in  this  view,  the  following  successful  operation  will  appear 
the  more  brilliant. 

Fig.  50.  illustrates  the  nature  of  the  deformity,  and  the  plan 
of  the  operation. 


Fig.  50. 
a.     The  posterior  wall  of  the  bladder,  continuous  with  the  abdominal  pari- 
etes,  (there  being  no  anterior  wall  for  the  bladder,)  one  inch  and  a-quarter 
by  two  inches,  and  longer  when  standing. 
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b.  b.     Nymphs3,  or  labia  minora,  separated  wide  apart. 

c.  Orifice  of  the  vagina. 

d.  Anus. 

o,  o.  Labia  majora.  There  was  no  trace  of  urethra  or  clitoris.  There  was 
a  deficiency  of  the  symphysis  of  the  pubes,  leaving  the  mons  veneris  without 
its  natural  osseous  support,  and  the  thighs,  as  shown  in  the  cut,  to  stand  apart 
in  front  to  an  unnatural  degree. 

The  patient,  28  years  old,  had  borne  a  child  at  maturity, 
and  became  afterwards  afflicted  with  procidentia  of  the  uterus, 
which  appeared  externally. 

Plan  of  the  Operation. — A  flap  of  the  integument  upon  the 
anterior  wall  of  the  abdomen,  was  dissected  from  above  down- 
ward, corresponding  with  the  figure,  e,  h,  g,  i,  f.  This  flap 
was  doubled  upon  itself,  so  that  h  came  to  j,  and  i  to  k,  and 
a  line  of  dissection  was  made  from  e  to  j,  and  from  /  to  k,  in 
order  to  attach  the  borders  e,  h,  and/,  i.  The  triangle  h.  g,  i, 
would  thus  make  that  of  j,  e,  k,  but  instead  of  this,  it  was 
turned  up  to  make  that  of  j,  n,  k.  Thus,  the  bladder  had  for 
the  time,  an  anterior  covering  made  of  two  layers  of  the  same 
flap,  the  raw  surfaces  facing  each  other.  A  wide  opening  was 
thus  left  below,  for  the  escape  of  the  urine,  to  avoid  urinary 
infiltration,  and  to  afford  room  for  swelling. 

The  integument,  on  the  outside  of  the  line,  j,  e,  h,  g,  and  of 
the  line  k,  f,  i,  g,  were  then  cut  under,  and  made  to  glide  to 
the  median  line,  so  that  the  line,  j,  e,  came  to  the  line,  j,  n, 
and  the  line,  k,  f,  to  k,  n,  i.e.,  the  borders  of  the  triangular  por- 
tion of  the  flap  which  had  been  turned  up,  and  the  lines,  e, 
h,  g,  and  /,  i,  g,  were  made  to  meet  in  the  median  line.  Thus, 
no  raw  surface  was  left  uncovered  by  skin. 

The  parts  united,  in  great  part,  by  adhesion. 

This  operation  was  performed  on  the  16th  of  November,  1858, 
and  on  the  7th  of  December  following,  i.e.,  after  the  lapse  of 
just  three  weeks,  the  patient  submitted  to  the  second  and  final 
operation. 

The  lower  triangular  flap,  j,  n,  k,  was  dissected  from  the 
recent  temporary  attachments,  both  lateral  and  deep,  and 
turned  down  over  the  vulva,  as  indicated  by  the  dotted  line, 
j,  c,  k. 
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Two,  incisions,  j,  I,  upon  the  right  side,  and  k,  m,  upon  the 
left,  were  next  carried  from  the  external  angles  of  the  triangle, 
perpendicularly  downward,  just  on  the  outside  of  the  nymphae. 
The  integument  on  the  outside  of  n,  j,  I,  upon  the  right,  and  n, 
k,  m,  upon  the  left,  was  freely  cut  under,  until  these  two  lines 
could  be  made  to  approach  each  other,  and  coincide  in  a  line 
drawn  from  n  to  e,  which  was  continuous  with  the  cicatrix  pre- 
viously established  from  g  to  n,  occupying  the  linea  alba.  The 
labia  majora  were  thus  made  to  approach  each  other,  and  the 
nymphse  were  concealed. 

A  space  was  left  for  the  urinary  canal,  which  would  admit 
the  little  finger,  and  the  new  formed  urethra  was  an  inch  and  a- 
half  in  length. 

During  the  operation,  torsion  and  ice  were  applied  to  several 
arteries  which  bled  freely,  after  which,  the  flaps  were  con- 
fined in  the  median  line  by  interrupted  sutures,  the  most  infe- 
rior one  at  I  and  m,  being  made  to  include  the  point  of  the  tri- 
angular flap,  c.  The  spaces  between  the  sutures,  were  covered 
with  patent  lint  soaked  in  collodion,  and  the  labia  majora  were 
covered  with  strips  of  muslin  saturated  with  collodion,  the 
whole  dressing  being  retained  by  threads  of  suture-silk,  laced 
across  in  front.     Adhesion  was  nearly  perfect. 

After  a  years'  time,  it  was  found  that  the  weight  of  the 
abdominal  contents,  in  the  erect  posture,  caused  the  anterior 
fold  of  the  vagina,  alone,  to  descend  a  short  distance,  forming 
a  pale  oedematous  tumor  of  the  size  of  an  "  English  walnut." 
The  anterior  fourchette  of  the  vulva  remaiued  firm  and  resist- 
ing, and  a- perforated  rubber  pessary,  introduced  into  the  vagina, 
retained  the  parts  in  position.* 

Autoplasty  of  the  Penis. 

Dieffenbach's  operation  for  hypospadias,  by  the  third 
variety  of  the  first  method,  retaining  a  catheter  until  the  cen- 
tral suture  has  united,  leaving  the  new-formed  ellipses,  made 

*  Virginia  Medical  Journal,  January,  1859,  and  a  pamphlet  of  16  pages, 
published  by  Hall,  Clayton  &  Co.,  N.y",  1857. 
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by  the  separation  of  the  parallel  incisions  to  close  by  granu- 
lation, is  a  very  simple  operation,  though  it  must  often  fail  and 
require  to  be  repeated,  in  consequence  of  the  impossibility  of 
always  keeping  the  urine  from  flowing  over  the  incisions. 

A  more  complicated  operation,  by  tubulation,  for  the  relief 
of  stricture  in  the  anterior  portion  of  the  urethra  has  been 
recently  practised  by  T.  P.  Teale,  of  Leeds,  England.  A 
sloughing  cancer  had  resulted  in  the  permanent  closure  of  the 
anterior  two  inches  of  the  urethra.  Mr.  Teale,  following  the 
suggestion  of  Mr.  Wheelhouse,  operated  in  this  manner ; 

"The  loose  skin  covering  the  penis  having  been  reflected 
from  the  corona  glandis  backward,  like  an  inverted  glove,  until 
the  anterior  two-thirds  of  the  penis  was  completely  denuded, 
the  healthy  urethra  was  opened  behind  the  stricture,  and  the 
cicatrix  and  stricture  were  slit  up  as  far  as  the  open  urethra. 
A  catheter  Avas  then  introduced  into  the  bladder,  and  laid  in  the 
newly-made  groove  in  the  strictured  urethra.  Lastly,  the 
reflected  skin  was  drawn  forward  over  the  denuded  penis  and 
the  catheter,  and  stitched  to  the  base  of  the  glans." 

A  narrow  ring  of  prepuce  sloughed,  but  the  result  was 
perfect.* 

Another  plan,  for  employing  skin  with  which  to  supply  a 
small  extent  of  deficiency  of  the  urethra,  may  be  practiced 
thus:  First,  secure  an  opening,  for  the  escape  of  urine,  at  least 
an  inch  behind  the  seat  of  the  stricture;  then  dissect  up  a  flap 
of  skin,  with  its  base  on  the  median  line  of  the  inferior  surface 
of  the  penis,  beneath  the  stricture,  and  its  apex  reaching,  on 
one  side,  half  way  round  the  penis. 

When  this  flap  is  dissected  up,  cut  under  its  base,  into  the 
bed  of  the  stricture,  and  pass  a  slippery-elm  bougie  from  the 
meatus  backward  through  the  fistula  created  behind  the  stric- 
ture; then  draw  the  flap  under  the  bougie,  and  retain  it  there 
until  adhesion  is  secured.  The  two  ends  of  the  bougie  are  then 
brought  together  in  front  and  tied,  so  that  there  can  be  no  pos- 
sibility of  displacement.     The  urine  thus  flows  out  alongside  of 

*  Rankings  Abstract,  xlv.,  July,  1867,  p.  186,  from  Lancet,  May  11,  1867. 
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the  bougie  where  it  is  bent  upon  itself,  until  it  is  finally  with- 
drawn, and  the  artificial  fistula  brought  together. 

After  the  adhesion  of  the  flap  in  the  bed  of  the  stricture, 
the  opening  over  the  cutaneous  surface  of  the  flap  is  closed  by 
the  first  variety  of  the  first  method.  The  seat  of  the  stricture 
is  effectually  shielded  from  the  contact  of  urine,  by  the  escape 
through  the  fistula,  created  for  the  purpose  farther  back. 

After  the  tubulation  has  been  effected,  the  posterior  fistula  is 
closed  in  the  same  way.  The  result,  is  a  portion  of  the  urethra 
constituted  of  skin,  which,  by  the  occasional  passage  of  a  bougie 
for  a  while,  will  be  likely  to  remain  of  sufficient  size. 

The  plastic  operations  for  vesico-vaginal  and  recto-vaginal 
fistules,  rupture  of  the  perinaeum,  and  kindred  operations  upon 
the  female  genito-urinary  organs,  require  to  be  treated  with 
some  degree  of  completeness,  or  not  at  all.  The  length  which 
this  report  has  already  attained,  forbids  its  further  prolonga- 
tion. 

Among  the  sources  of  information  upon  the  modern  methods 
are — 

Dr.  Sims'  Original  Paper  in  the  American  Journal  of  the 
Medical  Sciences  for  January,  1852. 

Sims  on  Silver  Sutures  in  Surgery.  Pamphlet.  New  York : 
1858. 

Hayward's  Surgical  Reports.     Boston:  1855. 

Sir  J.  Y.  Simpson's  Diseases  of  Women. 

I.  Baker  Brown's  Surgical  Diseases  of  Women. 

Diseases  of  Female  Organs  of  Generation,  in  Holmes'  Sur- 
gery, Vol.  IV.,  p.  536. 

Emmet  onVesico-Vaginal  Fistula,  in  American  Journal  of  the 
Medical  Sciences,  October,  1867. 

D.  Hayes  Agnew's  Monograph.  Philadelphia:  1867.  Re- 
published from  the  Philadelphia  Medical  and  Surgical  Reporter? 
1866,  etc.,  etc. 
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PEEFACE. 


This  treatise  has  been  prepared  with  special  reference  to 
the  wants  of  physicians  engaged  in  general  practice. 

Outside  of  the  large  cities,  the  majority  of  patients  need- 
ing attention  on  account  of  deformities,  or  diseases  or  acci- 
dents that  lead  to  them,  must  find  relief  at  the  hands  of  the 
profession  in  their  near  vicinity,  or  not  find  it  at  all. 

The  proportion  of  the  wealthy,  who  can  be  sent  a  consid- 
erable distance  to  specialists,  is  so  small  in  relation  to  the 
whole,  as  to  make  very  little  diminution  of  the  number  that 
must  be  treated  at  home. 

This  renders  it  important  that  there  should  be  a  general 
prevalence,  in  the  profession,  of  a  knowledge  of  prevention 
and  treatment ;  to  bring  the  means  of  relief  within  the  pecu- 
niary resources  of  the  majority  of  sufferers. 

In  order  to  render  the  advance  in  knowledge  on  this  sub- 
ject, gained  within  the  last  twenty  years,  accessible  to  the 
mass  of  the  profession,  it  is  necessary  that  the  substance  of 
many  valuable  essays  and  monographs  should  be  sifted  and 
collected  into  a  few  pages,  within  the  means  of  all  to  pur- 
chase it ;  and  within  the  time  of  all  to  read  it. 

To  these  ends,  an  attempt  has  been  made  to  connect  the 
medical  treatment  with  the  mechanical,  in  order  to  give  the 
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work  its  nearest  practical  approach  to  completeness,  compati- 
ble with  the  necessary  brevity.   , 

As  far  as  possible,  proper  credit  has  been  given  to  the 
authors  of  recent  advances,  both  in  the  science  of  the  subject, 
and  in  the  invention  of  expedients  to  meet  indications. 

Those  who  have  time  for  research,  will  find  many  subjects 
treated  much  more  in  detail,  in  the  contributions  referred  to, 
as  the  sources  from  which  much  of  the  materials  of  these 
pages  has  been  derived. 

Jacksonville,  Illinois,  Sept.,  1866. 
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ORTHOPEDICS. 


Definition. — Orthopedics,  Orthopcedia,  Orthopedic  Surgery 
(from  Gr.  orthos,  right,  and  paidos,  genitive  for  child).  The 
part  of  medicine  whose  object  is  to  prevent  and  correct  de- 
formities in  children.  Used  with  a  more  extensive  significa- 
tion, to  embrace  the  prevention  and  correction  of  deformities 
at  all  ages.* 

Prevention,  in  this  as  in  other  branches  of  medicine,  is  far 
more  important  than  correction,  though  usually  less  appre- 
ciated, because  the  extent  of  deformity  obviated  can  only  be 
estimated  by  those  familiar  with  the  subject.  The  impossi- 
bility of  correcting  many  deformities,  which,  by  timely  care, 
might  be  prevented,  adds  still  more  to  the  necessity  for  a  full 
account  of  the  treatment  of  those  diseases  and  injuries  from 
which  deformities  result.  The  necessary  limit  of  this  treatise 
has  made  a  very  full  account  of  these  lesions  impracticable, 
but  enough  is  said  to  indicate  their  character,  and  the  sources 
from  which  fuller  information  may  be  derived. 

The  efficacy  of  time,  skill,  and  patience,  in  correcting  mal- 
formations, is  not  only  far  beyond  popular  credence,  but  be- 
yond the  estimate  of  the  majority  of  the  medical  profession, 
who  have  not  acquainted  themselves  with  the  recent  advances 
in  the  art.     The  length  of  time  often  required  is  sometimes  a 

*  The  term  was  introduced  by  M.  Andry,  who  was  Dean  of  the  Medical  Faculty 
of  Paris,  and  who,  in  1741,  published  a  work  in  two  volumes  on  "  Orthopedie,  or  the 
Art  of  Preventing  and  Curing  Deformities  in  the  Human  Body." 
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source  of  discouragement  with  those  who  do  not  reflect  by 
what  slow  and  insidious  processes  deformities  are  often  pro- 
duced. The  popular  idea  that  surgery  is-  cutting  and  curing 
quickly,  and  the  impatience  of  surgeons  themselves  who  share 
this  estimate  of  the  art,  are  impediments  in  the  way  of  the 
accomplishment  of  that  degree  of  success  which  the  general 
practitioners  in  every  community  should  be  able  to  secure. 


:p  .a.  ir,  t   pibst. 


The  following  classification  may  aid  in  securing  a  clearer 
conception  of  the  modes  in  "which  malformations  or  malpos- 
tures  originate,  and  of  the  means  appropriate  to  their  preven- 
tion and  correction. 

CLASSIFICATION  OF  DEFORMITIES  BY  THEIR 

CAUSES. 

I.  Arrest,  redundancy,  or  misplacement  of development.  Con- 
genital. 

II.  Perveksion.o/  relations  of  parts  through  muscular  con- 
traction, generally  oiving  to  palsy  of  the  nerves  distributed 
to  one  set  of  muscles,  or  to  irritation  of  those  distributed  to 
their  antagonists.     Con  or  post-genital. 

III.  Inflammation  and  perversions  of  nutrition,  injuring  or 
destroying  the  tissues,  perverting  or  nullifying  muscular 
contraction,  softening  bones,  distorting  and  stiffening  joints, 
and  perverting,  impairing,  or  abolishing  the  functional  move- 
ments of  the  parts  affected.     Generally  post-genital. 

IV.  Accidents,  breaking,  tearing,  bruising,  burning,  or  freez- 
ing the  tissues,  followed  by  the  loss  of  the  parts,  or  the  failure, 
imperfection,  or  perversion  of  their  union  or  restoration. 

V.  Mutilation  of  parts  designedly  done  ;  or  force  or  restraint 
artificially  applied,  like  the  compression  of  the  feet  of  the 
female  children  of  Chinese  grandees,  or  the  heads  of  some 
Indian  tribes,  and,  to  a  less  degree,  the  feet  and  waists  of 
genteelly  educated  children  in  modern  American  and  Euro- 
pean society. 
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I.   Arrest,  Redundancy,  or  Misplacement  of 
Development. 

It  is  impracticable  here  to  enter  into  a  full  consideration  of 
the  varieties  of  congenital  deformities :  only  a  few  can  be 
mentioned  which  admit  of  remedy. 

1.  Arrest. — The  most  common  instance  of  arrest  is  that  of 
harelip,  which  is  an  arrest  of  the  process  of  union  of  the  integu- 
ment and  other  components  of  the  upper  lip  to  one  side  of  the 
median  line  corresponding  with  the  junction  of  the  os  maxil- 
lare  with  the  os  incisivum,  which  in  man  become  one  bone, 
though  they  remain  distinct  in  quadrupeds.  The  extension  of 
the  fissure  between  these  two  bones,  and  along  the  median 
line  between  the  maxillary  and  palate  bones,  makes  a  fissure 
of  the  hard  palate,  and  the  still  further  extension  through  the 
soft  palate,  produces  a  cleft  palate.  The  latter  may  exist 
alone  while  the  lip  and  hard  palate  have  their  proper  develop- 
ment. The  union  of  opposite  surfaces  in  the  fissure  of  the  lip 
is  easily  accomplished,  that  of  the  palate  with  more  difficulty, 
while  the  union  of  the  separated  parts  of  the  bony  arch  of  the 
mouth  has  resisted  the  attempts  of  surgery,  owing  to  the  firm- 
ness of  the  bones  of  the  face. 

Some  diminution  of  the  breadth  of  the  fissure  may  have 
been  secured  by  pressure  upon  the  malar  bones  in  early  in- 
fancy, and  Dr.  J.  Mason  Warren,  of  Boston,  has  done  some- 
thing toward  the  closure  of  this  opening  by  dissecting  the  soft 
tissues  with  more  or  less  of  the  periosteum  from  the  bony  arch, 
and  causing  them  to  glide  backward  and  inward  to  fill  the 
fissure  to  a  greater  or  less  extent. 

The  success  in  closing  the  fissure  in  the  soft  palate  has  been 
very  creditable  to  the  surgical  art,  but  the  restoration  of  the 
function  of  the  palate  has  been  so  seldom  and  so  imperfectly  . 
achieved  as  to  leave  the  utility  of  the  operation  very  much  in 
doubt. 

One  reason  of  failure  is  probably  the  late  period  at  which 
the  operation  of  staphyloraphy  is  usually  and  almost  neces- 
sarily performed,  the  parts  having  lost  their  instinctive  or 
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automatic  aptitude,  and  another  is  the  tension  of  the  curtain 
of  the  palate  from  deficiency  in  the  amount  of  the  material, 
some  of  which,  scanty  as  may  be  the  supply,  is  necessarily 
lost  in  the  preparation  of  the  edges  of  the  fissure  for  adhesion. 

From  one  or  both  of  these  causes,  it  becomes,  in  most  cases, 
impossible  to  bring  the  velum  in  contact  with  the  posterior  wall 
of  the  pharynx  in  order  to  shut  off  the  expired  air  from  flowing 
freely  out  through  the  nostrils.  The  execution  of  many  of  the 
elements  of  articulate  language  thus  remains  impossible. 

In  view  of  these  imperfections  incident  to  the  results  of 
closure  of  the  soft  palate  by  surgical  operation,  De  Le  Barre, 
about  the  year  1820,  constructed  an  artificial  palate  of  caout- 
chouc, which  he  said  answered  the  purpose  of  articulation. 

Long  ago,  even  during  the  period  of  Grecian  civilization, 
wax  and  other  ingredients  had  been  used  to  close  the  com- 
munication between  the  mouth  and  nose ;  and  in  the  sixteenth 
century,  Ambrose  Pare*  invented  an  appliance  which  he  de- 
scribed as  "  A  gold  or  silver  plate,  larger  than  the  aperture, 
of  an  arched  form,  and  middling  thickness,  having  attached 
to  the  surface  that  answers  to  the  nose,  two  stems  a  few  lines 
long  and  a  piece  of  sponge  about  the  size  of  the  orifice  placed 
between  the  two  stems.  The  instrument  being  fixed,  the  mois- 
ture of  the  part  makes  the  sponge  swell,  which  then  becomes 
locked  in  the  aperture  and  maintains  the  plate  in  position." 
Heister  also  described  a  sponge  obturator,  but  De  Le  Barre 
was  the  first  to  construct  one  of  elastic  rubber. 

But  little  attention  seems,  however,  to  have  been  paid  to 
De  Le  Barre's  improvement,  and,  about  1845,  Dr.  C.  F. 
Stearns,  an  American  surgeon,  made  for  his  own  use  an  instru- 
ment of  the  improved  soft  elastic  vulcanized  rubber,  which 
produced  such  results  as  at  first  to  seem  all  that  was  desired, 
but  so  complicated  was  it  in  the  number  and  connection  of  its 
parts  that  it  was  very  liable  to  get  out  of  order,  and  it  was 
probably  never  successfully  and  permanently  worn  by  any  one 
but  himself. 

Taking  advantage  of  the  good  points  in  the  contrivance  of 
Dr.  Stearns,  rejecting  its  defects  and  complications,  and  re- 
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placing  them  with  simple  expedients  not  liable  to  derangement, 
Dr.  Norman  W.  Kingsley,  Professor  of  Dental  Mechanism  in 
the  New  York  College  of  Dentistry,  has  more  recently  con- 
structed an  elastic  rubber  palate  which  is  rapidly  coming  into 
general  favor.  The  artificial  palate,  with  its  projections  to  fit 
the  form  of  the  parts,  is  in  one  piece  of  soft  rubber,  retained 
from  sliding  back  by  a  single  gold  or  hard  rubber  plate,  attach- 
ing to  one  or  more  front  teeth;  the  whole  being  so  arranged  as 
to  be  easily  removed  for  cleanliness  or  other  purposes,  and 
replaced  by  the  wearer. 

The  general  form  of  the  ingenious  appliance  is  explained  in 
connection  with  the  figures. 

The  rubber  is  vulcanized  in  a  mould  made  accurately  to 
represent  the  shape  of  the  parts,  so  that  though  a  single 
palate  may  last  only  a  few  months,  duplicates  can  be  made 
at  very  trifling  cost. 

The  closure  of  the  fissure  in  the  roof  of  the  mouth  (when  it 
exists)  by  elastic  material  and  the  supplying  of  a  vibrating 
soft  palate  in  place  of  the  natural  one  which  is  absent,  not 
only  adds  to  the  comfort  of  the  patient,  improving  his  facility 
of  swallowing,  but  it  improves  the  phonation  immediately  and 


Fig.  1  represents  a  model  of  a  fissured  palate,  complicated  with  hare-lip  on  the  left  of  the 
mesial  line.  There  is  a  division  also  of  the  maxilla  and  the  alveolar  process  :  the  sidos  being 
covered  with  mucous  membrane  which  come  in  contact  with  each  other,  but  are  not  united. 
The  left  lateral  incisor  and  left  canine  tooth  are  not  developed. 
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Fig.  2  represents  the  artificial  velum,  as  viewed  from  its  superior  surface,  together  with  its 
attachment  and  two  artificial  teeth  to  fill  the  vacancy. 

The  lettered  portion  of  this  appliance  is  made  of  elastic  vulcanized  rubber;  its  attachment 
to  the  teeth  of  hard  vulcanized  rubber,  to  which  the  velum  is  connected  by  a  stout  gold  pin, 
firmly  imbedded  at  one  end  in  the  hard  rubber  plate.  The  other  end  has  a  head,  marked  C, 
which  being  considerably  larger  than  the  pin,  and  also  the  corresponding  hole  in  the  velum,  it 
it  forced  through — the  elasticity  of  the  velum  permitting— and  the  two  are  securely  connected. 

The  process  B,  laps  over  the  superior  surface  of  the  maxilla  (the  floor  of  the  naris),  and 
effectually  prevents  all  inclination  to  droop. 

The  wings,  A  A,  reach  across  the  pharynx,  at  the  base  of  the  chamber  of  the  pharynx, .be- 
hind the  remnant  of  the  natural  velum. 

The  wings,  DD,  rest  upon  the  opposite  or  anterior  surface  of  the  soft  palate. 


Fig.  3  represents  a  model  the  same  as  Fig.  1,  with  the  appliance.  Fig.  2.  in  situ. 
The  wings,  D  D,  in  Fig.  2,  and  the  posterior  end  of  the  artificial  velum  only,  in  this  cut  being 
visible.  • 


Fi<i.  4. 


Fig.  5. 


^^ 


Transverse  section  symmetrical. 


Transverse  section  unsyinmetrical. 
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the  articulation  by  practice.  The  effect  of  the  appliance  on 
phonation  and  articulation  was  very  satisfactorily  demon- 
strated by  Dr.  Kingsley,  by  trained  subjects  of  cleft  palate, 
before  the  American  Medical  Association  at  its  meeting  in 
New  York  in  1864,  and  before  the  New  York  Academy  of 
Medicine  in  October,  1865. 

Without  claiming  perfection  for  the  substitute  for  the  palate, 
Dr.  Kingsley  has  found  "  a  decided  improvement  in  speech 
within  a  very  few  weeks,  a  clearness  and  distinctness  of  utter- 
ance which  the  patient  never  showed  before.  In  some  cases 
this  progress  has  been  so  rapid  that,  within  a  period  of  six 
months  after  its  first  introduction,  the  wearer  would  not  from 
his  speech  be  suspected  by  the  ordinary  observer  of  possessing 
such  a  deformity ;  and  in  every  case,  within  a  few  months,  the 
speech  has  improved  so  much  as  to  render  it  perfectly  intelli- 
gible to  strangers  without  repetition.  It  must  not  be  supposed 
from  these  statements  that  there  is  any  marked  change  in 
articulation  immediately.  There  is  almost  always  an  imme- 
diate change  in  the  tone  of  the  voice,  which  is  much  less  dis- 
agreeable than  formerly,  and  this  change  is  often  mistaken 
for  an  improvement  in  articulation."* 

Hypospadias,  an  open  state  of  the  urethra  from  arrest  of 
development,  admits  of  some  improvement  by  plastic  opera- 
tions securing  artificial  union ;  but  here,  and  elsewhere,  the 
defects  must  be  supplied  out  of  material  sufficiently  like  the 
original  to  fulfil  its  function. 

Defective  closure  at  the  umbilicus  and  in  the  inguinal  canals 
leading  to  hernia,  is  usually  closed  subsequently  by  the  pressure 
and  irritation  of  appropriate  trusses  perseveringly  worn.  The 
principle  of  treatment  is  to  prevent  the  exit  of  the  intestines 
or  omentum,  and  thus  to  favor  the  contraction  of  the  tissues 
around  the  opening,  and  by  pressure  to  secure  final  adhesion 

*  See  Observations  on  Obturateurs  or  Artificial  Palates,  by  James  Snell,  Sur- 
geon-Dentist;  London,  1824.  London  Lancet,  1845.  Transactions  of  the  London 
Odontological  Society,  1856-57.  Edwin  Searcomb  in  Medico-Chirurgical  Transac- 
tions; London,  1857.  Transactions  American  Medical  Association,  1864.  Rich- 
ardson's Mechanical  Dentistry,  p.  392,  from  Vulcanite  for  1860,  and  Bulletin  N.  Y. 
Academy  of  Medicine  for  January,  1866. 


DEFECTIVE    CLOSURES.  25 

of  adjoining  peritoneal  surfaces.  The  radical  cure  of  inguinal 
hernia  has  been  attempted  by  approximating  the  pillars,  as  in 
the  operation  of  John  Wood ;  and  by  filling  the  neck  of  the 
sac,  by  invaginating  the  superficial  tissues,  as  in  the  original 
operation  of  Wutzer,  and  its  many  modifications. 

A  few  years  ago  a  man  visited  various  parts  of  the  United 
States  exhibiting  to  medical  men  a  deficiency  of  the  anterior 
wall  of  the  bladder,  and  the  corresponding  portion  of  the 
abdominal  wall,  so  that  the  posterior  wall  of  the  bladder  oc- 
cupied the  place  of  integument,  and  the  ureters  opened  di- 
rectly upon  the  surface.  There  was  at  the  same  time,  only  a 
diminutive  and  imperforate  penis.  This  man  was  in  all  other 
respects  well  formed. 

Mr.  Bigg,  in  his  "  Orthopraxy,"  describes  a  similar  case,  for 
which  he  constructed  a  receptacle  for  the  urine,  which  greatly 
increased  the  comfort  of  the  patient. 

Deficiency  of  a  portion  of  the  posterior  bony  wall  of  the 
spinal  canal  (spina  bifida)  giving  rise  to  a  hernia  containing 
the  cerebrospinal  fluid,  is  a  much  more  common  deficiency 
from  arrest  of  development. 

From  the  generally  fatal  result  under  all  methods  of  treat- 
ment, as  well  as  when  the  case  is  left  to  nature,  this  is  truly 
an  opprobrium  in  surgery.  Where  the  neck  or  pedicle  of  the 
sac  is  narrow,  the  adhesion  of  its  opposed  surfaces  may  be 
sometimes  secured  by  injection  of  iodine  or  other  irritating 
liquid,  or  by  scarifications  managed  so  as  not  to  admit  air  into 
the  wound,  and  so  as  to  secure  union  of  the  cutaneous  incis- 
ion by  primary  adhesion,  and  by  ligature ;  but  the  frequent 
occurrence  of  a  rapidly  fatal  inflammation  of  the  arachnoid 
membrane  has  led  to  the  general  preference  for  carefully 
applied  continuous  pressure. 

Another  variety  of  arrest  consists  in  the  occurrence  of  deep 
fissures  in  the  limbs  and  even  their  complete  amputation,  ap- 
parently occurring  at  a  late  period  of  intra-uterine  develop- 
ment, and  depending  upon  mechanical  restraint  external  to 
the  foetus. 

There  is  the  greatest  probability  that  solidifying  exudations 
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from  the  interior  of  the  amniotic  memhrane  may,  for  a  varia- 
ble period,  take  the  place  of  the  ordinary  fluid  secretion. 
Bands  formed  of  this  material  may,  in  some  cases,  produce  am- 
putation ;  in  others,  fissures,  in  some  instances  dividing  mus- 
cles, leaving  the  parts  to  be  united  by  tendinous  connections. 
For  better  appearance,  fissures  may  often  be  closed  by  convert- 
ing them  into  the  conditions  of  incised  wounds,  approximating 
the  surfaces,  retaining  them  in  apposition  for  adhesion. 

2.  Redundancy,  as  in  supernumerary  fingers  and  toes, 
usually  admits  of  an  easy  remedy  in  amputation,  which  should 
be  so  practised  as  to  leave  the  parts  as  nearly  in  their  natural 
condition  as  possible;  a  point  requiring  no  little  surgical  skill. 
Redundancy,  in  the  uniting  process  between  adjoining  parts, 
gives  rise  to  web  fingers  and  toes.  With  the  latter,  incased 
in  a  shoe,  the  deformity  hardly  amounts  to  an  inconvenience, 
but  in  the  fingers  the  abnormal  union  is  both  inconvenient  and 
unsightly.  The  fingers  may  be  dissected  apart,  but  the  defi- 
ciency of  integument  is  apt  to  lead  to  a  reunion  by  a  gradual 
encroachment  of  the  fork  of  the  fingers,  very  much  like  the 
process  after  a  burn  of  the  same  parts.  The  sacrifice  of  the 
bones  of  a  finger  for  the  use  of  its  integument  to  apply  to  the 
adjoining  fingers,  renders  the  operation  more  promising. 

3.  Misplacements  not  only  constitute  a  very  numerous 
variety  of  congenital  deformities,  but  the  most  of  them  admit 
of  no  amendment.  One  limb  is  grown  upon  or  into  another, 
making  one  member,  with  all  imaginable  varieties,  sometimes 
presenting  the  whole  ten  toes  and  fingers ;  there  are  sometimes 
two  heads  with  one  body,  or  two  bodies,  with  their  limbs,  sus- 
taining one  head,  or  two  distinct  beings  are  united  by  more  or 
less  extensive  connections.    These  rarely  admit  of  any  remedy. 

II.  Perversion  of  Relations  of  Parts  through  Muscular 
Contraction,  generally  owing  to  Palsy  of  the  Nerves 
distributed  to  one  set  of  Muscles,  or  to  Irritation  of 
those  distributed  to  their  Antagonists. 

The  admission  of  the  existence  of  the  same  kind  of  defi- 
ciencies, or  perversions  of  the  nervous  function  in  intra-  and 
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extra-uterine  life,  throws  much  light  upon  many  congenital  de- 
formities. While  talipes  probably  often  owes  its  existence  to 
some  constraint,  analogy  leads  us  oftener  to  entertain  the 
theory  of  irregular  muscular  action,  through  disease  of  the 
nervous  system.  The  frequency  of  hydrocephalus  during  intra- 
uterine growth,  shows  that  the  foetus  is  liable  to  the  same  per- 
versions of  nutrition  which  in  childhood  produce  the  same 
pathological  results.  For  illustration,  a  contraction  of  the 
little  finger  most,  and  of  the  other  fingers  less,  while  the  fon- 
tanelle  is  seen  to  be  depressed,  is  sometimes  observed  as  a 
symptom  of  the  incipiency  of  those  cerebral  lesions  in  insuffi- 
ciently nourished  children,  which,  when  unchecked,  end  in 
convulsions  and  death.  A  prolongation  of  this  incipient  state, 
previous  to  birth,  or  subsequent  to  it,  might  easily  be  supposed 
to  produce  such  a  preponderance  of  the  flexors  over  the  ex- 
tensors as  to  require  artificial  aid  to  secure  restoration. 

A  change  of  the  state  of  assimilation  by  proper  alvine  evatu- 
ants,  and  an  increase  or  alteration  of  the  nutriment  may,  in 
children,  remove  the  cerebral  irritation,  and  relieve  the  local 
tonic  spasm  before  the  affected  muscles  become  permanently 
shortened.  On  the  other  hand,  an  inflammatory  excitement 
may  have  an  equally  abortive,  protracted,  or  fatal  course, 
with  equally  varied  effects  upon  muscular  contraction.  Some- 
times these  lesions  of  the  nervous  system  are  so  local  as  not 
apparently  to  pervert  the  general  health,  and  yet  the  proper 
general  treatment  often  removes  the  irritation  and  corrects 
the  abnormal  muscular  contraction.  In  children,  the  progress 
of  these  cases  can  be  observed,  but  in  the  foetus  the  nature  of 
the  lesion  can  be  inferred  only  by  the  result. 

The  interest  and  importance  of  this  subject  justify  its  con- 
sideration to  a  greater  extent.  Its  correct  understanding  is 
necessary  to  the  adoption  of  such  therapeutics  as  will  prevent 
deformity  or  loss  of  functions,  which  is  far  better  than  the 
greatest  success  in  restoring  them.  Any  discussion  on  the 
subject  of  orthopedics  which  should  omit  this,  would  be  de- 
fective in  one  of  the  most  important  points.  A  correct  theory 
of  the  nervous  irritation  has  two  practical  ends, — first,  to  sub- 
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due  or  ameliorate  the  original  nervous  disorder;  and  secondly, 
to  preserve  the  functions  of  the  parts  receiving  the  perverted 
nervous  stimulus,  so  that  when  the  original  disease  passes  by, 
the  local  parts  shall  not  have  become  irredeemably  useless  by 
loss  of  nutrition,  or  the  assumption  of  malpostures,  or  both 
combined. 

Great  light  is  thrown  upon  this  subject  by  the  hypothesis, 
pretty  well  sustained,  that  there  may  be  a  constant  muscular 
pull  in  addition  to  the  ordinary  muscular  tonicity,  and  inde- 
pendent of,  and  sometimes  in  spite  of,  and  in  antagonism  to 
voluntary  contraction  and  ordinary  reflex  action.  This  con- 
stant abnormal  contraction  results  in  shortening,  rigidity,  and 
ultimate  Avasting  of  the  muscles  affected,  reducing  them  to  the 
condition  and  function  of  ligaments — in  the  language  of  Bar- 
well,  the  condition  of  contracture. 

This  is  something  more  difficult  to  control  than  mere  palsy 
or  Joss  of  action  of  certain  muscles,  leaving  their  antagonists  in 
the  latter  case  to  distort  the  parts  affected  by  a  mere  excess 
of  tonic  and  voluntary  power.  One  of  the  best  and  most  re- 
cent surgical  writers  in  the  English  language  has,  however, 
thrown  doubt  over  this  hypothesis,  or  been  disposed  greatly  to 
narrow  its  field.  We  quote  from  Barwell  on  Club-Foot,  p.  19. 
(Churchill,  London,  1863.)  "  Infants  are  frequently,  as  is  well 
known,  subject  to  convulsions,  and  it  is  averred  that  sometimes 
one  or  more  [muscles]  which  have,  during  the  attack,  drawn  the 
limb  into  malposture,  do  not  recover  from  the  contraction,  but 
continue  to  keep  the  limb  distorted.  Such  a  muscular  condition 
would  not  be  a  contracture,  as  I  have  described  it,  since  the 
convulsion  never  lasts  sufficiently  long  for  any  such  organic 
process  of  areolar  shortening ;  the  state  would  be  one  of  per- 
sistent, unvarying  spasm,  powerful  enough  to  overcome  the 
antagonistic  healthy  muscles,  and  permanent  enough  to  produce 
lasting  change  of  form.  Such  condition  does  not  only  never 
come  under  our  notice,  but  is,  I  believe,  pathologically  impos- 
sible. There  are,  no  doubt,  a  few  cases  of  paralysis  of  vol- 
untary power  over  the  muscles,  while  the  excito-motory  func- 
tion continues,  and  in  the  spasm  of  the  whole  set,  the  strongest 
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will,  of  course,  predominate.  Voluntary  power  is  as  much  used 
to  control  as  to  excite.  The  paralysis  of  this  power  is  evi- 
denced as  much  by  violent  and  uncontrollable  spasm,  as  by 
insusceptibility  of  subordinate  movement." 

The  hypothesis  in  question  is  in  perfect  accordance  with  the 
last  part  of  this  quotation — maintaining  that  in  addition  to  the 
excito-motory  function,  there  is  another  which  does  not  tire 
during  the  continuance  of  the  irritation,  but  constrains  the 
muscles  affected  to  draw  continually,  while  the  capillaries  are 
so  squeezed  as  to  receive  an  inadequate  supply  of  blood,  re- 
sulting in  rapid  wasting  of  the  muscular  substance,  from  want 
of  nutrition.  In  illustration  of  this  subject,  the  following 
quotations  are  from  Dr.  R.  B.  Todd's  account  of  paralysis 
with  rigidity.  (Todd  on  the  Nervous  System,  Lindsay  &  Blak- 
iston's  edition,  1855.     Page  158.) 

After  speaking  of  paralysis,  with  relaxed  muscles,  he  says : 
"I  mentioned  that  the  second  kind  of  hemiplegia  is  where  the 
muscles  of  the  paralyzed  limbs  are  rigid,  and  where  the  rigidity 
comes  on  simultaneously  with  the  paralysis,  or  very  soon  after 
it.  You  must  bear  in  mind  that  a  distinctive  feature  of  this 
hemiplegia  is  the  early  period  at  which  the  muscles  assume  this 
rigid  condition.  This  is  the  more  important,  inasmuch  as  we 
meet  with  another  form  of  hemiplegia  with  rigid  muscles,  in 
which  the  stiffness  gradually  supervenes  a  long  time  after  the 
paralytic  seizure,  and  may  succeed  to  the  relaxed  condition  of 
the  paralyzed  muscles." 

Page  155.  "The  condition  of  slight  and  partial  rigidity  of 
paralyzed  muscles  is  that  of  most  frequent  occurrence  in  hemi- 
plegia caused  by  an  apoplectic  clot.  My  idea  as  to  its  cause, 
is  that  it  depends  upon  a  state  of  irritation,  propagated  from 
torn  brain  to  the  point  of  implantation  of  the  nerves  of  the 
affected  muscles.  But  you  will  ask,  Why  is  it  that,  in  some 
cases  of  clot,  the  hemiplegia  will  be  accompanied  with  com- 
plete relaxation  of  muscles,  while  in  other  cases  the  rigidity 
of  which  I  have  spoken  exists?  The  answer  to  this  question 
is  as  follows :  In  the  cases  where  there  is  no  rigidity,  the  clot 
lies  in  the  midst  of  softened  brain,  and  has  not  in  any  degree 
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encroached  upon  sound  brain,  but  when  rigidity  exists,  the  clot 
has  extended  beyond  the  bounds  of  the  white  softening,  and 
has  torn  up,  to  a  greater  or  less  extent,  sound  brain." 

Page  158.  "A  much  more  interesting  form  of  the  .second 
kind  of  hemiplegia,  is  that  in  which  there  is  considerable 
rigidity  of  all  the  muscles  of  the  arm  and  forearm,  where  the 
arm  is  kept  at  an  angle  with  the  trunk  (and  sometimes  these 
patients  hold  it  across  the  chest),  the  forearm  being  flexed  on 
the  arm,  and  the  fingers  flexed  on  the  palm.  In  these  cases 
the  paralyzed  muscles  seem 'to  be  firm  and  contracted,  and 
sometimes  almost  in  a  tetanic  state,  and  offer  considerable  re- 
sistance to  flexion  or  extension,  which  frequently  also  excites 
a  good  deal  of  pain.  When  the  rigidity  is  of  this  nature,  the 
paralysis  is  generally  not  complete,  a  certain  degree  of  power 
remaining  of  moving  the  whole  limb,  or  some  part  of  it,  and  very 
frequently  sensibility  is  affected,  being  sometimes  obtuse,  but 
oftener  in  an  excited  condition,  while  it  not  uncommonly  hap- 
pens that  reflex  actions  are  also  considerably  exalted.  In  the 
latter  cases,  you  will  find  the  reflex  actions  produce  consider- 
able pain." 

Page  159.  "When  hemiplegia,  with  a  rigid  state  of  the 
muscles,  supervenes  soon,  on  some  injury  of  the  head,  you  may 
almost  always  make  a  certain  diagnosis  that  it  is  the  result  of 
irritant  compression  of  the  opposite  hemisphere,  by  depressed 
bone  or  hemorrhage,  outside  or  inside  of  the  dura  mater." 

Page  160.  "It  (paralysis  with  rigidity)  is  due  to,  a  cause 
which  exercises  at  once,  a  paralyzing  and  irritating  influence 
on  the  brain,  and  this  influence  is  propagated  to  the  spinal 
cord,  and  through  the  nerves  implanted  in  that  portion  of  the 
nervous  centre,  to  the  muscles  of  the  paralyzed  limbs,  in  which 
it  excites  a  state  of  contraction.  The  effect  is  analogous  to 
that  produced  by  the  continued  action  of  the  electro-galvanic 
machine,  and  just  as  a  rapid  succession  of  electric  shocks 
may  keep  up  this  rigid  condition  of  muscles,  so  may  continu- 
ous shocks  of  nervous  force,  due  to  irritative  pressure,  bring 
about  a  similar  result." 

Page  178.  "  I  think  it  must  be  admitted  that  the  rigid  state 
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of  the  muscles  is  due,  primarily,  to  an  irritated  or  excited 
state  of  the  nerves,  and,  that  on  the  cessation  of  that  irrita- 
tion, the  muscles  might  resume  their  relaxed  condition,  or 
that  a  similar  result  would  follow  a  severance  of  all  connec- 
tion between  the  muscles  and  the  seat  of  the  cerebral  lesion, 
by  section  of  the  nerves.  It  seems  to  me,  however,  that  after 
a  long  continuance  of  this  rigid  and  shortened  state,  the 
muscles  would  become  permanently  shortened,  and  would 
assume  a  condition  similar  to  that  into  which  anchylosed 
joints  are  apt  to  fall  —  a  condition  from  which  they  would 
recover  very  slowly  or  not  at  all." 

These  detached  quotations  necessarily  appear  dogmatic,  and 
for  the  facts  and  reasons  through  which  the  conclusions  are 
arrived  at,  the  reader  is  referred  to  the  book  from  which  they 
are  taken. 

Brown-Sequard  goes  a  step  farther,  and  claims  that  this 
permanent  contraction  may  occur,  not  only  from  irritation 
at  the  origins  of  the  nerves  in  the  encephalon,  but  that  it  may 
occur  from  irritation  of  the  appropriate  nerves  in  their  course 
from  centre  to  circumference.  He  is  of  opinion  that  there 
are  nerve-fibres  going  from  the  brain  to  the  muscles,  the  irri- 
tation of  which  produces  tonic  or  permanent  contraction  of 
the  muscles  to  which  these  nerves  go,  and  that  these  nerve- 
fibres  pass  down  in  portions  of  the  cord  different  from  those 
through  which  the  voluntary  nerve-fibres  pass.  A  few  quota- 
tions are  here  introduced  from  the  valuable  work  of  this 
author, — The  Physiology  and  Pathology  of  the  Nervous  Cen- 
tres, p.  194. 

"  The  division  of  these  nerve-fibres  is  not  followed  by  par- 
alysis, although  they  are  able  to  act  on  muscles  to  produce 
contractions,  and  even  more  powerful  than  those  caused  by 
nerve-fibres  employed  by  the  will  in  voluntary  movements." 

"  It  is  a  fact,  worthy  of  attention,  that  a  puncture  with  a 
needle  through  the  anterior  pyramids,  which  contain  very 
nearly  all,  if  not  all,  the  nerve-fibres  employed  in  voluntary 
movements,  will  hardly  produce  a  momentary  contraction  in 
some  muscles,  while  certain  punctures  through  the  olivary 
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column  of  the  medulla  oblongata  at  once  produce  a  spasm  of 
many  muscles,  although  this  column  does  not  contain  more 
than  very  few  voluntary  motor  fibres,  if  any  at  all ;  and  now, 
to  add  to  the  strangeness  of  the  fact  in  this  last  case,  the 
muscles  remain  contracted  for  hours,  sometimes  for  days  and 
weeks." 

"  We  have  all  been  taught  that  after  the  removal  of  a  cause 
of  excitation  in  the  nervous  centres,  as  well  as  in  the  nerves, 
the  effects  of  the  excitation  disappear,  until  inflammation 
supervenes  and  produces  a  permanent  excitation  ;  while  here, 
however,  we  see  a  puncture  with  a  needle,  or  a  section  with  a 
knife,  before  any  inflammation  can  have  begun,  followed  by  a 
persistent  effect.  There  is,  therefore,  in  some  parts  of  the 
nervous  centres,  a  property  of  acting  in  a  persistent  manner 
to  produce  muscular  spasms  during,  and  after  a  mechanical 
excitation." 

Page  196.  "  The  parts  of  the  base  of  the  encephalon  which 
are  capable  of  producing  persistent  spasms,  seem  to  be  quite 
different  from  those  employed  in  the  transmission  of  sensitive 
impressions,  or  of  the  orders  of  the  will  to  the  muscles,  at 
least  in  the  medulla  oblongata  and  pons  Varolii.  They  con- 
stitute a  very  large  portion  of  these  two  organs,  and  perhaps 
three-fourths  of  the  first  one.  They  are  placed  chiefly  in  the 
lateral  and  posterior  columns  of  these  organs ;  many  of  their 
fibres  do  not  decussate  and  produce  spasms  on  the  correspond- 
ing side  of  the  body ;  they  seem  to  contain  most  of  the  vaso- 
motor nerves,  by  which,  directly  or  through  a  reflex  action, 
they  may  act  on  other  parts  of  the  nervous  system.  They 
have  much  to  do  with  the  phenomena  of  several,  if  not  most 
of  the  convulsive  diseases.  Lastly,  I  will  say  that  the  history 
of  their  properties  and  actions  throws  a  great  deal  of  light 
upon  the  effects  of  disease  or  extirpation  of  the  cerebellum." 

Page  207.  "  There  are  a  great  many  nerve-fibres  and  nerve- 
cells  in  the  medulla  oblongata,  the  pons  Varolii,  and  other 
parts  of  the  base  of  the  encephalon,  which  are  not  employed 
in  the  transmission  of  sensitive  impressions,  or  of  the  orders 
of  the  will  to  the  muscles,  and  are  endowed  with  the  singular 
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property  of  producing,  even  after  a  slight  irritation,  a  persist- 
ent spasm  in  certain  muscles,  and  especially  in  the  neck." 

Accompanying  this  rigidity  of  muscles  from  permanent 
spasm,  there  is  supposed  by  this  physiologist  to  be  a  similar 
excitement  of  the  nerves  going  to  the  bloodvessels  of  the  same 
muscles,  by  which  the  smooth  muscular  tissue  of  their  walls  is 
made  inordinately  to  contract,  depriving  the  affected  muscles 
of  an  adequate  supply  of  blood,  and  producing  a  rapid  atrophy, 
while  a  similar  irritation  going  to  the  voluntary  muscles,  se- 
cures their  continued  rigidity.  It  has  been  a  mystery,  how 
muscles  could  be  actively  contracting  and  yet  rapidly  wasting, 
and  the  hypothesis  of  Brown- Sequard  affords  a  plausible  ex- 
planation of  this  feature.  He  further  says,  p.  163 :  "  That 
the  paralysis  of  atrophied  muscles  is  not  the  only  cause  of 
atrophy,  is  shown  by  the  fact  that  this  state  (atrophy)  of  the 
muscles  has  often  existed  without  paralysis,  or  at  least  before 
paralysis,  and,  sometimes,  although  there  were  convulsions  in 
the  muscles.  Notta  mentions  three  cases  in  which  there  were 
constant  or  frequent  convulsions  while  atrophy  was  progress- 
ing-" 

Dr.  Brown-Sequard  holds  the  theory  that  the  paralysis  of 

the  voluntary  muscles  may,  in  some  cases,  be  itself  produced 
by  irritant  contraction  of  the  muscular  substance  of  the  cap- 
illaries supplying  blood  to  the  implicated  nerves  at  their  places 
of  origin  in  the  brain  and  spinal  cord.  Dr.  S.  Weir  Mitchel, 
of  Philadelphia,  objects  to  this,  that  this  explanation  cannot 
be  true,  because  the  spasmodic  contraction  of  the  capillaries 
must  relax.  If  it  is  admitted,  however,  that  there  may  be 
permanent  spasm  of  the  voluntary  muscles,  it  is  not  difficult 
to  conceive  the  existence  of  such  a  state  of  muscles  that  are 
involuntary. 

Dr.  Mitchel's  views  are  explained  at  considerable  length, 
in  the  American  Medical  Times,  July  9,  1864,  and  in  the 
American  Journal  of  Medical  Sciences,  January,  1865,  p. 
161,  and  in  Gunshot  Wounds  and  other  Injuries  of  Nerves. 

Dr.  Brown-Sequard's  theory  finds  further  support,  in  the 
fact  that  in  paralysis  with  a  flaccid  condition,  atrophy  can,  to 
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a  considerable  degree,  be  obviated  by  passive  motion ;  and  in 
this  connection  the  following  quotation  has  great  interest : 

Page  177.  "  Most  of  the  morbid  changes  which  have  been 
attributed  to  paralysis  do  not  belong  to  it,  but  are  the  result 
of  irritation,  either  upon  the  nervous  centres  or  upon  the 
nerves,  and  the  effects  which  are  truly  the  consequences  of 
paralysis,  are  due  only  in  an  indirect  way  to  the  absence  of 
nervous  action.  Atrophy  of  muscles  is  chiefly  due  to  a  state 
of  rest ;  changes  of  nutrition  are  chiefly  due  to  dilatation  of 
bloodvessels ;  ulceration  upon  the  toes  of  animals,  in  which 
the  nerves  of  limbs  have  been  divided,  only  show  the  effects 
of  rubbing  the  same  parts  upon  the  floor ;  ulceration  and 
inflammation  of  the  eye,  after  section  of  the  trigeminal  nerve, 
are  chiefly  due  to  physical  causes  (the  drying  of  the  cornea 
and  conjunctiva,  the  prolonged  action  of  light,  etc.)  All  these 
may  be,  and  have  been,  sometimes  avoided. 

"  On  the  other  hand,  if  we  try  to  find  out  what  is  the  power 
of  cicatrization  and  repair,  in  cases  of  paralysis  not  compli- 
cated with  irritation  of  nerves,  we  ascertain,  as  has  long  ago 
been  done  by  Sir  Benjamin  Brodie,  and  as  we  have  done  since, 
by  varying  somewhat  the  mode  of  experimenting,  that  wounds, 
burns,  and  fractures  may  be  cured  as  quickly  in  paralyzed 
parts  as  in  others.  If  the  influence  of  the  nervous  system  is 
indirectly  necessary  to  nutrition  and  secretion,  it  is,  neverthe- 
less, true  that  all  the  phenomena  of  nutrition  and  secretion 
may  remain  normal,  when  the  action  of  the  nervous  system 
on  the  various  tissues  is  missing." 

The  irritations  which  give  rise  to  palsy  of  voluntary  muscles, 
with  the  rigidity  from  irritative  action  of  the  involuntary 
nerves  going  to  the  same  muscles,  need  not  arise  from  irrita- 
ting causes  seated  permanently  at  the  origins  of  the  nerves 
affected,  but  may  be  reflected  from  some  peripheral  seat  of 
irritation.  This  affords  not  only  ground  of  hope  for  relief, 
but  a  hint  at  the  expedients  of  treatment. 

Treatment. — Brown-Sequard  thinks  from  his  own  experi- 
ments, and  those  of  Matteucci,  that  in  certain  contractions  of 
muscles,  from  irritations  derived  through  the  nerves  from  their 


REFLEX   SPASM.  35 

centres,  there  is  the  condition  of  cramp.  It  is  found  that  in 
contractions  of  this  nature,  the  pain  is  increased  by  the  elon- 
gation of  muscles,  and  entirely  relieved  by  their  complete 
relaxation,  either  by  the  approximation  of  their  attachments, 
or  by  tenotomy.  He  says  {loco  citato,  p.  8):  "Now,  I  have 
found  that  the  greater  is  the  resistance  to  the  contraction  of  a 
muscle,  the  greater  is  the  galvanic  excitation  that  it  gives  to 
the  nerves  in  contact  with  its  tissue.  On  the  contrary,  if  there 
is  no  resistance  at  all,  as  shown  by  Prof.  Matteucci,  after  the 
section  of  the  tendon,  the  galvanic  excitation  of  nerves  in  con- 
tact with  the  contracting  muscle  no  longer  exists.  It  is  not 
necessary  for  a  muscle  to  contract  in  order  to  produce  in  nerves 
in  contact  with  it  a  galvanic  excitation.  It  is  sufficient  that 
it  tends  to  contract." 

One  of  the  experiments  referred  to,  consists  in  preparing  a 
leg  of  a  frog,  with  its  sciatic  nerve  lying  upon  the  muscles  of 
another  limb.  The  latter  muscles  are  galvanized,  and  the  first 
muscles  are  excited  through  the  sciatic  nerve.  It  is  found 
that  when  there  is  no  resistance  to  the  contraction  of  the  latter 
muscles  there  is  no  galvanic  excitation — no  motion  of  the  first 
muscles. 

It  follows  that  in  cases  of  pain,  in  consequence  of  the  con- 
traction of  muscles,  as  in  cramps  and  rigidity,  the  division  or 
extreme  sudden  extension  of  the  tendons  and  muscles  obviates 
the  pain,  by  rendering  null  the  galvanic  excitation.  This 
physiological  explanation  is  also  applied  to  explain  the  relief 
afforded  by  division  of  the  sphincter  in  fissura  in  ano. 

The  same  explanation  also  applies  to  a  mode  of  treatment 
introduced  by  Dr.  Wm.  H.  Van  Buren,  of  New  York,  for 
fissure  of  the  anus,  which  consists  in  forcibly  distending  the 
sphincter,  by  the  separation  of  the  two  thumbs  of  the  operator 
introduced  into  the  anus.  By  this  means  the  muscular  fibres 
of  the  sphincter  are  either  torn  or  so  overstretched  as  to  be 
temporarily  paralyzed.  It  is  claimed  for  this  method  that  it 
has  the  advantages  of  a  subcutaneous  incision.* 

*  Contributions  to  Practical  Surgery,  by  W.  H.  Van  Buren,  M.D.,  of  Phila. 
Lippincott,  1865. 
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If  the  irritation  causing  the  contraction  were  a  permanent 
element,  there  would  be  little  good  obtained  by  dividing  muscles 
and  tendons  ;  for,  with  the  accommodation  of  the  muscular 
fibres  to  their  shortened  relations,  as  the  ends  become  again 
fixed  the  painful  contraction  would  be  reproduced.  It  is  only 
when  the  irritation  derived  through  the  nerves  is  to  some  ex- 
tent temporary,  that  permanent  relief  should  be  expected  from 
this  expedient. 

In  case  of  anal  fissure,  the  ulcer  may  itself  be  the  cause,  by 
reflex  action,  of  the  painful  contraction  of  the  muscle.  If  the 
division  of  the  muscle  permits  the  ulcer  to  heal,  the  cause  of 

Fig.  fi. 
(From  Brown-Sequard.) 


m  A  muscle  made  tense  by  the  attachment  of  a  weight  w. 

nfl  Another  muscle  with  nerve  »/Q  lying  upon  the  first  muscle.  When  the  muscle  m  tends  to 
contract  under  the  stimulus  of  galvanism,  being  restrained  from  movement  by  the  weight  w, 
the  muscle  m°  contracts  by  galvanic  excitation  acting  through  its  nerve  n2  which  is  distributed 
to  the  muscle  ma  of  the  other  limb. 

painful  reflex  contraction  is  removed ;  and  after  the  granu- 
lating cicatrization  has  restored  the  connection  between  the 
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divided  portions  of  the  sphincter,  the  muscle  again  performs 
its  function  without  pain. 

The  rationale  of  treatment,  here  explained,  throws  a 
clearer  light  upon  the  benefits  claimed  by  Guerin  and  others, 
to  be  derived  from  the  division  of  muscles  in  distortions  of  the 
body  and  limbs,  attended  with  a  condition  of  the  contracting 
muscles  resembling  a  permanent  spasm.  This  explanation 
may  also  lead  to  a  clearer  distinction  between  those  cases 
which  can  be  benefited  by  division  of  muscles  and  tendons  and 
those  which  cannot. 

In  those  disproportionately  contracting  muscles  which  escape 
the  wasting  process,  a  true  hypertrophy  occurs,  and  this  con- 
tinues after  the  irritating  cause  has  disappeared.  In  these 
cases  the  division  of  muscles  and  tendons  must  hold  out  less 
promise ;  for,  in  a  short  time  the  wound  must  be  cicatrized, 
and  the  intervening  material  must  contract  like  cicatricial 
substance  elsewhere,  restoring  the  muscle  to  its  original  length 
and  power. 

The  effect  of  the  division  of  muscles  and  their  tendons  to 
interrupt  their  inordinate  tonic  contraction,  mentioned  with 
surprise  by  Stromeyer  and  Detmold,  is  now  found  to  be  equally 
well  secured  by  extreme  extension,  which  needs  only  to  be 
employed  for  the  briefest  period  and  occasionally  repeated; 
and  in  order  to  avoid  all  voluntary  contraction,  which  would 
only  afford  so  much  more  resistance  to  be  overcome,  the  patient 
may  be  put  into  the  state  of  anaesthesia. 

Another  plan  of  treatment  may  here  be  applied — that  of 
extension,  to  the  extent  of  exhausting  and  gradually  lengthen- 
ing the  shortened  muscle. 

In  considering  the  philosophy  of  the  influence  of  extension 
in  producing  the  elongation  of  muscles,  the  analogy  of  the 
paralyzing  effect  over  distension  of  the  muscular  fibres  of  the 
uterus  and  of  the  bladder  is  in  point.  As  long  as  the  increased 
length  of  muscular  fibres  is  maintained  they  manifest  very 
little  power  of  contraction.  But  the  partial  evacuation  of  the 
contents  by  the  rupture  of  the  membranes,  and  the  escape  of 
the  amniotic  fluid,  or,  in  retention  of  urine,  the  free  flow  of 
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the  urine  through  a  catheter,  restores  the  muscular  fibres  to 
the  conditions  of  activity,  and  they  proceed  in  a  little  time  to 
discharge  their  proper  functions,  or  if  maintained  of  a  definite 
increased  length  they  soon  accommodate  themselves  to  the  new 
conditions,  and  acquire  the  capability  of  contraction  and  re- 
laxation in  the  increased  distance. 

It  is  obvious  then  that  in  the  treatment  of  deformities  re- 
sulting from  the  contraction  of  muscles,  the  conditions  of  the 
muscular  fibres  of  an  over-distended  uterus  or  bladder  may  be 
advantageously  produced  by  artificial  means.  When  the  fibres 
have  been  drawn  out,  or  induced  to  grow  out  of  the  desired 
length,  the  diminution  of  extension  permits  the  muscular  fibres 
to  assume  the  capabilities  acquired  by  elongated  muscles  after  a 
dislocation.  It  is  obvious,  from  these  considerations,  that  while 
a  very  moderate  force  would  only  increase  the  power  of  the 
fibres  in  a  given  length,  a  greater  degree  of  force  would  increase 
the  length  with  temporary  diminution  of  power.  On  the  other 
hand,  the  extension  of  the  shortening  or  shortened  muscles 
diminishes  the  acting  length  of  the  yielding  antagonist  mus- 
cles, and  permits  them  quickly  to  acquire  increased  power  with 
diminished  length.  It  is  not  necessary  that  they  should  ac- 
quire the  same  power  as  their  overgrown  antagonists,  for  we 
know  that  flexors  and  extensors  are  rarely  balanced ;  and  if 
it  were  the  nature  of  the  stronger  muscles  to  overbalance 
the  weaker,  what  grotesque  shapes  should  we  all  very  speedily 
assume. 

It  is  not  the  true  indication  permanently  to  weaken  the 
shortened  or  hypertrophied  muscles,  but  to  accustom  them  to 
normal  positions  and  limitations  of  contraction  ;  automatic  and 
voluntary  nervous  action  must  be  relied  upon  to  control  the 
tendency  of  unequal  powers  of  unequal  muscles  to  produce 
distortion.  Until  this  habit  is  complete  and  lasting,  the  arti- 
ficial restraint  to  the  strong  and  support  to  the  weak  must  be 
employed.  It  is-  from  the  premature  discontinuance  of  the 
mechanicaj  appliances  to  this  end,  that  disappointment  is  too 
often  due.  In  many  cases  it  is  necessary  to  resist,  not  only 
the  tonicity  of  health,  but  the  tendency  to  rigidity  arising 
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from  nervous  irritation ;  and,  while  this  tendency  lasts,  the 
mechanical  appliances  must  he  worn.  To  ohviate  deformity 
is  both  wiser  and  more  easy  than  removing  it  when  it  has 
once  occurred. 

For  paralysis  of  muscles  without  tendency  to  rigidity,  an 
obvious  principle  of  treatment,  is  to  secure  such  artificial 
movements  as  may  most  nearly  imitate  the  natural.  By  this 
means,  the  circulation  through  the  capillaries  is  kept  free  and 
nutrition  may  go  on.  Bones  unite  and  wounds  and  burns  heal 
in  parts  destitute  of  both  motion  and  sensation  if  only  the 
capillary  circulation  does  not  fail  through  motionlessness. 

Where  the  cause  of  the  paralysis  is  temporary,  the  great 
labor  necessary  to  secure  this  artificial  activity  may  meet  its 
full  reward  in  ultimate  restoration  of  muscular  power.  It  is 
not  general  exercise  that  is  here  so  much  needed,  but  "  localized 
movements,"  which  must  be  performed  by  a  third  person,  or 
by  some  kind  of  mechanism,  a  good  idea  of  which  will  be  ob- 
tained by  reading  Dr.  C.  F.  Taylor's  "Movement  Cure." 

Electricity. — There  never  was  greater  discrepancy  of 
opinion  among  practical  men  upon  any  subject,  than  exists 
among  physicians  upon  the  use  of  electricity  in  deteriorations 
of  muscles,  or  perversions  of  their  functions.  It  is  suspected 
that  this  has  grown  out  of  the  want  of  proper  distinctions. 

In  proof  of  the  power  of  electricity  to  preserve  the  volume 
of  paralyzed  muscles,  nothing  can  be  more  conclusive  than  an 
experiment  of  Dr.  John  Reid,  the  account  of  which  I  quote 
from  "  Althaus  on  Medical  Electricity,"  p.  143. 

"Dr.  Reid  cut  the  spinal  nerves  in  the  lower  part  of  the 
spinal  canal  in  four  frogs,  so  that  both  hinder  extremities  were 
insulated  from  their  connection  with  the  spinal  cord.  He  then 
daily  exercised  the  muscles  of  one  of  the  paralyzed  limbs,  by 
a  weak  galvanic  current,  while  the  muscles  of  the  other  limb 
were  allowed  to  remain  quiet.  This  was  continued  for  two 
months,  and  at  the  end  of  that  time,  the  muscles  of  the  gal- 
vanized limb  retained  their  size  and  firmness,  and  contracted 
vigorously,  while  those  of  the  quiescent  limb  had  shrunk  to  at 
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least  one-half  their  former  bulk,  and  presented  a  marked  con- 
trast with  those  of  the  galvanized  limb." 

The  form  of  electricity  employed  for  the  purpose  of  preventing 
muscular  atrophy,  or  stimulating  the  development  of  muscles, 
when  they  are  deprived  of  their  appropriate  nervous  stimulus, 
is  the  interrupted  currept  of  an  induction  apparatus,  either 
deriving  its  electricity  from  the  decomposition  of  metals,  as  the 
ordinary  galvanic  battery,  or  from  the  magnet,  as  in  the  mag- 
neto-electric machines.  The  continuous  current  is  found  to 
have  no  power  in  producing  contraction  of  voluntary  muscles, 
though  a  slight  contractile  effort  is  produced  upon  smooth  mus- 
cular substance,  while  these  latter  also  respond  more  readily 
to  the  interrupted  than  to  the  continuous  current.  In  the  lan- 
guage of  Althaus  (p.  177):  "The  contractions  are  observed, 
not  only  at  the  commencement  and  the  cessation  of  the  cur- 
rent, as  is  the  case  with  the  voluntary  muscles,  but  also  while 
the  circuit  remains  closed The  movements  in- 
duced in  the  muscular  fibre-cells  by  galvanism,  are  not  observed 
simultaneously  with  the  application  of  the  electric  stimulus, 
as  with   voluntary  muscles,  but  only  a  certain  time  after  the 

current  has  acted  upon  the  tissue Besides,  the 

motion  once  excited  in  the  fibre-cells,  continues  a  certain  time 
after  the  cessation  of  the  current,  and  is  not  confined  to  those 
parts  to  which  the  electric  current  has  been  directly  applied, 
as  is  the  case  with  the  voluntary  muscles,  but  is  propagated 
to  other  parts  of  the  same  tract." 

It  is  found  that  a  continuous  current  of  electricity,  as  well 
as  an  interrupted  current,  secures  in  the  non-striped  or  smooth 
muscular  fibres  of  the  vessels,  a  contraction  which  lasts  a  con- 
siderable time  after  the  cessation  of  the  current.  The  effect  is 
to  contract  the  bloodvessels  which  come  in  the  course  of  the 
current,  diminishing  the  amount  of  blood  which  they  contain, 
and,  consequently,  diminishing  the  temperature. 

Upon  the  voluntary  or  striped  muscles,  however,  the  contrac- 
tion is  immediate  upon  the  beginning  or  cessation  of  the  cur- 
rent, and  ceases  immediately  and  until  a  new  excitation  by  the 
beginning  or  cessation  of  a  current.     It  follows,  that  the  appli- 
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cation  of  electricity  to  a  muscle  produces  two  effects  antago- 
nistic to  each  other.  First,  a  contraction,  followed  immedi- 
ately by  a  relaxation  of  the  muscular  fibres,  by  which  blood 
is  invited  to  the  tissues,  partly  by  the  change  of  volume 
increasing  and  diminishing  in  alternation,  and  partly  by  the 
chemical  change  of  the  elements  of  the  tissues,  under  the 
physiological  action  of  the  muscles.  By  this  increase  of  blood, 
the  temperature  rises,  and  the  nutrition  and  volume  of  the 
muscles  are  maintained.  Secondly,  owing  to  the  tendency  of 
the  vessels  at  the  same  time  to  contract,  a  certain  intensity  is 
given  to  the  rapidity  of  the  flow  of  blood,  which  resembles 
that  imparted  by  the  presence  of  moderate  cold.  The  con- 
tinuous current  acts  very  slightly  upon  voluntary  muscles,  but 
quite  considerably  upon  smooth  muscular  fibres,  which  give 
contractility  to  the  walls  of  the  vessels.  Therefore  the  inter- 
rupted current  should  always  be  employed  to  secure  a  better 
nutrition  of  voluntary  muscles. 

In  the  state  in  which  there  is  a  rigidity  or  tonic  contraction 
of  the  muscles,  owing  to  irritation  of  nervous  centres,  the 
application  of  electricity  would  seem  to  be  an  expedient  of 
doubtful  propriety,  unless  applied  in  shocks  of  such  power  as 
to  impair  or  destroy  the  irritability  of  the  muscular  fibres, 
and  thus  occasion  such  a  relaxation  as  may  permit  a  free  flow 
of  blood. 

In  the  paralysis  with  relaxation,  the  current  should  be  of 
moderate  intensity,  and  interrupted,  to  secure  movements,  and 
the  consequent  circulation  which  movements  induce,  while  in 
paralysis  with  rigidity,  the  current  should  be  of  overpowering 
intensity,  and  also  interrupted,  to  paralyze  the  motor  nerves 
which  secure  the  rigidity  in  the  voluntary  muscles,  and  also 
to  impair  the  contraction  of  the  smooth  fibres  of  the  vessels 
getting  their  supply  of  nerves  from  the  sympathetic,  so  that 
blood  may  flow  more  freely  through  the  capillaries.  By  this 
plan  of  applying  electricity,  a  relaxation  of  the  striped  fibres 
is  secured,  at  the  same  time  that  the  capillaries  are  relaxed  and 
enlarged,  and  for  the  time  being,  a  better  circulation  is  secured 
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through  the  rigid  muscles,  and  an  arrest  or  retardation  of  the 
wasting  of  muscular  substance  is  realized.  To  avoid  reflex 
irritation,  there  is  an  obvious  propriety  in  making  overpower- 
ing applications  of  electricity,  while  the  patient  is  in  the  state 
of  anaesthesia. 

In  the  paralysis  with  relaxation,  without  diminution  of  tem- 
perature, there  would  be  theoretic  reasons  for  employing  both 
continued  and  interrupted  currents  of  moderate  intensity.  The 
interrupted,  to  exercise  the  muscles,  and  the  continued  current 
to  give  tonicity  to  the  capillary  circulation,  by  the  tonic  effect 
of  a  continuous  current  upon  smooth  muscular  fibres.  In  all 
this,  the  chief  object  is  to  preserve  the  muscles  from  deteriora- 
tion and  prevent  or  remove  deformity,  while  by  other  means, 
or  by  the  processes  of  nature,  the  central  cause  of  palsy  may 
be  removed,  whether  existing  in  the  course  of  the  nerves  in- 
jured or  diseased,  or  in  the  injured  or  diseased  spinal  cord  or 
brain. 

Brown-Sequard's  theory  of  the  action  of  electricity  applied 
to  muscles  affected  with  permanent  contraction  is,  that  when 
applied  in  powerful  shocks  to  the  affected  muscles,  it  exhausts 
the  irritability  of  the  muscular  fibres,  relieving  them  from  the 
hold  which  the  irritated  nerves  have  upon  them,  and  permitting 
them  thus  to  relax  at  the  same  time  that  the  smooth  muscular 
fibres  of  the  bloodvessels  are  relaxed  in  the  same  way,  permit- 
ting a  larger  volume  of  blood  to  flow  through  the  organs,  and 
keeping  up  their  nutrition  until  the  spasmodic  influences  coming 
from  the  nervous  centres  can  have  time  to  disappear,  by  the 
restoration  of  the  healthy  functions  of  these  centres,  or  by  the 
removal  of  external  or  centripetal  irritations  which  produce 
their  effects  by  reflex  action. 

Brown-Sequard  makes  alternation  of  heat  and  cold,  with  the 
same  theoretic  explanation,  in  those  conditions  of  parts  in 
which  sloughing  occurs,  especially  upon  the  sacrum,  in  diseases 
and  injuries  of  the  spine,  and  in  some  forms  of  low  fever.  He 
explains  that  there  is  something  more  than  inaction  and  pres- 
sure ;  that  there  is  a  contraction  of  the  capillaries,  which  be- 
come relaxed  by  powerful  interrupted  electric  currents,  so  that 
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the  usual  amount  of  blood  may  again  flow  to  preserve  the  nu- 
trition of  the  parts  and  save  them  from  sloughing. 

Very  much  on  the  same  principle,  such  parts  are  sponged 
with  hot  and  cold  water  in  rapid  succession,  the  irritability  of 
the  muscular  fibre-cells  of  the  capillaries  being  supposed  to  be 
exhausted  by  the  alternation,  continued  for  a  considerable  time. 
Ice,  or  the  coldest  water,  inclosed  in  a  bladder,  or  in  a  rubber 
bag,  is  applied  for  about  ten  minutes,  after  which  the  bladder 
or  bag  is  filled  with  warm  water  and  applied,  or  if  more  con- 
venient, a  warm  poultice  is  applied.  Dr.  Chapman,  of  London, 
has  adopted  this  treatment  with  very  varied  therapeutic  appli- 
cation. 

Mechanical  Treatment. — The  indications  for  mechanical 
treatment  of  parts  in  paralyzed  and  spasmodic  conditions  are. 

1.  To  maintain  the  normal  relations  against  the  distorting 
influence  of  weight,  and  of  the  faulty  position  in  which  the 
patient  may  prefer  to  keep  them,  and  against  the  contraction 
of  muscles  which  are  not  paralyzed,  or  only  to  an  incomplete 
degree. 

The  means  to  these  ends,  are  never-ceasing  vigilance,  di- 
recting the  patient  in  his  postures,  and  the  employment  of 
splints  and  bandages  with  elastic  appliances  to  counteract 
whatever  wrong  tendency  may  be  observed. 

2.  To  protect  partially  paralyzed  muscles  from  the  annihi- 
lation, by  overaction,  of  the  little  irritability  which  remains  in 
them,  and  in  spasmodic  aptitudes,  to  restrain  those  move- 
ments, which,  by  reflex  action,  excite  cramps  or  uncontrol- 
lable muscular  action. 

In  palsy  of  the  lower  extremities,  it  is  often  important  to 
protect  the  muscles  from  full  action,  and  the  limb  from  dis- 
tortion, while  yet  the  patient  is  permitted  to  move  about  upon 
his  feet.  The  annexed  cut  (Fig.  7)  affords  a  good  illustration 
of  the  extent  to  which  this  can  be  done. 

The  joints  are  supplied  with  stops,  for  the  purpose  of  limiting 
the  movements  of  parts  whose  muscles  are  easily  exhausted. 
The  lateral  deviations  which  are  apt  to  occur,  especially  at 
the  ankle,  from  want  of  muscular  tension,  are  also  prevented. 
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Writers'  Cramp  (Scriveners'  Palsy)  Exemplifies  these 
Principles. — This  disease,  arising  from  the  overuse  of  the 
muscles  moving  the  thumb  and  fingers,  more  often  affects  the 
muscles  of  the  thumb  and  the  index  and  middle  fingers. 

On  attempting  to  write,  the 
thumb  is  drawn  into  the  palm 
of  the  hand,  or  the  fingers 
grasp  the  pen  with  a  spas- 
modic effort.  Seamstresses, 
musicians,  shoemakers,  and 
compositors  are  often  affect- 
ed, incapacitating  the  suffer- 
ers from  pursuing  their  usual 
avocations. 

Mr.  Bigg  (Orthopraxy)  re- 
commends that  writers  should 
confine  the  affected  parts,  and 
educate  the  others  to  work  up 
to  them.  Thus,  if  the  thumb 
is  affected  with  spasm,  a  gutta- 
percha investment  is  placed 
over  it,  which  leaves  only  the 
last  joint  free.  On  the  other 
•hand,  if  the  fingers  are  affect- 
ed,similar  restraints  are  placed 
upon  them,  and  the  thumb  is 
left  free.  For  the  varied  move- 
ments of  music  and  sewing, 
such  restraints  are  evidently 
inapplicable.  Rest  from  the 
customary  avocation  becomes  indispensable. 

Velpeau  advised  for  writers'  palsy,  that  the  pen  should  be 
held  in  a  tube  attached  to  the  small  end  of  a  pear-shaped 
handle,  just  large  enough  to  be  grasped  in  the  hollow  of  the 
hand.  The  movement  of  the  pen  is,  of  course,  then  made  by 
the  movement  of  the  whole  hand,  aided,  in  a  slight  degree,  by 
the  fore  and  middle  fingers. 


<«- 
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3.  To  keep  up  circulation  and  consequent  nutrition,  in  order 
that  when  the  cause  of  impaired  or  perverted  innervation  is 
removed,  the  muscles  may  be  in  good  condition  to  resume 
their  functions. 


Fig.  8. 


Plan  for  exercising  a  palsied  limb  (from  Bonnet). 

The  mechanical  appliances  for  this  purpose  are  as  varied  as 
ingenuity  can  suggest,  but  it  is  important  to  give  the  patient 
such  machinery  as  will  afford  him  employment  at  the  same  time 
that  the  affected  part  gets  its  proper  exercise.     A  hint  at  a 
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very   simple    method  of  doing  this  will  be  afforded  by  the 
figure  on  the  preceding  page,  from  Bonnet  (Fig.  8). 

Strabismus. — Deviations  of  the  antero-posterior  axes  of 
the  eyes  from  their  normal  parallelism,  may  be  the  result  of  a 
spontaneous  effort  to  bring  into  the  best  position  for  vision, 
the  most  transparent  part  of  a  partially  opaque  cornea  ;  or  to 
turn  away  from  the  direct  line  of  vision,  the  cornea  of  an  eye 
having  imperfect  vision  from  opacity  of  the  cornea,  or  of  the 
lens  ;  from  imperfection  or  disease  of  the  retina,  or  from  irreg- 
ularity in  the  refraction  of  light  with  resulting  distortion  of 
images.  In  this  class  of  deviations  any  attempt  at  treatment 
which  does  not  remove  the  organic  defects  on  account  of  which 
the  abnormal  direction  has  been  assumed,  must  end  in  disap- 
pointment. 

In  the  more  numerous  class  of  cases  arising  from  reflex  action, 
or  possibly  in  some  instances,  from  irritation,  either  in  the 
course  of  the  nerves  or  at  their  origins,  the  primary  treatment 
has  reference  to  the  removal  of  the  irritation. 

It  is  possible  that  strabismus  occurs  in  some  instances  with- 
out any  pathological  cause,  as  the  result  of  the  attempt  to  give 
the  pupils  maldirections,  simply  for  drollery. 

Once  confirmed,  the  deformity  appeals  for  aid  and  finds  an 
imperfect  correction  in  the  division  of  the  shortened  muscles. 
Only  the  internal  and  external  recti  are  usually  divided,  re- 
spectively for  inversion  and  eversion  of  the  pupil. 

It  is  much  easier  to  make  an  open  vertical  incision  over  the 
insertion  of  the  muscle,  pass  a  blunt  hook  under  it  and  cut  it 
with  blunt-pointed  scissors ;  but  the  extensive  division  of  the 
fascia  sometimes  leads  to  a  deviation  in  the  opposite  direction. 
On  this  account,  and  to  keep  the  natural  fulness  at  the  inner 
canthus,  it  is  now  most  customary  to  make  a  longitudinal  inci- 
sion, pass  a  hook  under  the  muscle,  insinuate  the  scissors 
under  the  mucous  membrane  and  cut  in  the  dark. 

The  frequent  necessity  for  searching  again,  and  in  some  cases 
for  repeating  the  operation  after  an  interval,  compensates  for 
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exemption  from  the  risk  of  over-correction,  and  the  avoidance 
of  a  sunken  appearance  at  the  inner  canthus.  In  diverging  stra- 
bismus this  consideration  does  not  apply.  In  aggravated  cases 
of  strabismus,  the  division  of  the  contracted  muscles  is  usually- 
satisfactory  in  its  result,  because,  if  it  fails  of  complete  resto- 
ration, it  is  at  least  an  improvement  on  the  previous  condition, 
and  the  danger  of  turning  the  pupil  in  the  opposite  direction 
is  very  slight. 

Over-correction  has  so  often  occurred,  however,  in  spite  of 
the  greatest  care,  and  the  failures  arising  from  a  timid  mode 
of  operating,  in  view  of  the  danger  of  doing  too  much,  have  been 
so  frequent,  as  greatly  to  reduce  the  favor  in  which  this  opera- 
tion was  held  soon  after  its  introduction  by  Stromeyer  and 
Dieffenbach  in  1838  and  1839. 

The  success  recently  attending  attempts  to  change  the  con- 
tracting distances  of  the  internal  and  external  recti  muscles, 
renders  it  probable  that  the  expedient  of  dividing  the  muscles 
will  be  reserved  for  those  cases  which  resist  the  treatment  by 
exercise. 


Exercise  of  the  m,uscles  of  each  eye  separately,  in  order  to  give 
the  muscles  varied  capabilities,  elongating  shortened  muscles, 
and  contracting  lengthened  ones. 


This  is  most  conveniently  done  by  placing  before  the  eyes  a 
pasteboard  blind  with  large  orifices  opposite  each  eye.  Across 
each  of  these  orifices  a  slide,  having  a  smaller  orifice  in  it,  is 
so  placed  that  it  may  be  readily  moved  from  or  towards  the 
centre.  Where  only  one  eye  is  ordinarily  employed  in  vision, 
the  orifice  over  the  best  eye  is  entirely  closed  and  the  slide 
over  the  other  is  so  moved  that  the  poorest  eye  in  convergent 
strabismus  can  only  see  by  an  extreme  abduction.  The  exer- 
cise in  reading  and  looking  at  various  objects  is  continued, 
until  the  discomfort  becomes  intolerable,  and  repeated  seve- 
ral times  a  day  until  the  contracted  muscles  acquire   the 
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power  of  elongation,  and  the  elongated  muscles  the  capability 
of  contracting  to  a  shorter  length.  It  is  difficult,  if  not  im- 
practicable, by  this  expedient  to  exercise  the  two  eyes  at  the 
same  time. 

Stereoscope. — In  the  "  Philadelphia  Medical  News  and 
Library,"  for  November,  1864,  copied  from  the  "London 
Medical  Times  and  Gazette,"  September  24,  1864,  is  a  very 
brief  reference  to  some  experiments  of  M.  Javal,  of  Paris,  re- 
lated in  a  Congress  of  Ophthalmologists  at  Heidelberg,  1864, 
in  the  use  of  the  Stereoscope  in  correcting  convergent  squint. 
The  method  consists  in  placing  upon  a  card,  cut  of  the  ordi- 
nary size  of  those  upon  which  stereoscopic  pictures  are  placed, 
two  slides  (like  a  slip  of  paper  around  a  package  of  envelopes) 
upon  each  of  which  a  wafer  is  attached,  both  being  at  the  same 
height  upon  the  slides.  This  card,  thus  supplied  with  its  wafers, 
is  then  placed  in  the  position  the  picture  is  intended  to  occupy. 
For  convergent  strabismus  the  slides  should  be  separated  until 
two  slides  and  two  wafers  are  seen.  Then  by  steadily  looking 
through  the  prisms,  the  pupils  diverge  and  the  two  images  fuse 
into  one.  By  the  prolonged  and  frequently  repeated  exercise 
of  the  muscles  of  the  eyes  in  this  manner  the  parallelism  is 
expected  gradually  to  be  regained. 

Plane  Prisms. — In  Braithwaite's  Retrospect,  No.  50,  Janu- 
ary, 1865,  Am.  Ed.,  p.  158,  is  an  article  by  Ernest  Hart, 
Ophthalmic  Surgeon  to  St.  Mary's  Hospital,  London,  copied 
from  the  Lancet,  July  30,  1864,  in  which  he  gives  an  account 
of  the  use  of  plane  prisms  in  correcting  the  deviation  of  the 
eyes  in  strabismus.  He  relates  cases  of  success,  and  explains 
the  result  as  owing  to  the  eifort  to  change  the  direction  of  the 
affected  eye  to  avoid  the  double  images  which  the  prisms  tend 
to  produce.  The  principle  is  that  of  the  stereoscope,  which 
causes  two  images  to  appear  from  a  single  central  object,  and 
a  single  image  to  appear  from  two  objects  placed  at  the  proper 
distance  from  each  other,  and  seen  with  both  eyes  at  the  same 
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time.  It  is  the  effort  of  the  muscles  of  the  eyes  so  to  direct 
the  pupils  that  these  double  images  may  be  avoided,  which 
accustoms  the  shortened  muscle  to  act  in  longer  distances,  and 
the  elongated  muscle  to  act  in  shorter  distances,  and  which  by 
degrees  secures  a  restoration  of  the  proper  parallelism  of  the 
eyes.  The  bases  of  the  prisms  are  placed  opposite  the  direc- 
tion of  the  squint.  So,  for  convergent  squint  or  cross-eye  the 
prisms  would  be  arranged  as  they  are  in  the  stereoscope,  and 
in  divergent  squint  in  the  opposite  direction.  The  angles  of 
the  prisms  are  made  to  vary  according  to  the  effects  desired, 
using  those  of  4,  6,  8,  10,  and  12  degrees,  employing  for  con- 
stant use  those  of  the  degrees  which  only  double  the  images 
at  considerable  distances. 

Cases  which  are  extreme,  are  to  be  treated  by  division  of 
the  shortened  muscles,  and  those  which  are  sympathetic  of 
still  existing  irritation  or  inflammation  are  to  be  reserved  for 
treatment  after  the  central  or  reflex  irritation  has  subsided. 

The  treatment  of  strabismus  without  operation  is  in  its  ex- 
perimental period,  and  all  that  is  here  attempted  is  to  state 
the  progress  of  experiment. 

III.  Inflammation  and  perversions  of  Nutrition  in- 
juring or  Destroying  the  Tissues,  perverting  or 
nullifying  muscular  contraction,  softening  bones, 
distorting  and  stiffening  joints,  and  perverting,  im- 
pairing, or  abolishing  the  functional  movements  of 
the  parts  affected. 

Whether  the  inflammatory  diseases  which  produce  these 
results  arise  from  wounds  or  injuries  of  the  joints,  or  occur  as 
the  localizing  of  some  more  or  less  permanent  constitutional 
condition,  the  indications  for  treatment  and  the  ultimate  re- 
sults are  very  similar. 

The  inflammations  from  accidents  are,  usually,  at  first,  syno- 
vial, attended  in  the  beginning  by  excessive  and  thinned  secre- 
tion of  synovia,  and  afterwards  by  suppuration,  imposing  upon 
the  nervous  and  vascular  systems  violent  perturbations,  and 
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involving  very  soon,  the  surrounding  tissues  in  inflammation, 
with  softening  and  ulceration  of  the  non-vascular  articular  car- 
tilages. The  processes  are  liable  to  be  more  rapid  than  is 
usual  with  spontaneous  diseases  of  the  same  parts,  with  an 
earlier  cessation  of  diseased  action,  and  the  establishment  of 
permanently  altered  conditions.  Where,  by  appropriate  treat- 
ment, the  inflammation  is  aborted,  before  these  grave  results 
accrue,  the  course  of  the  disease  may  be  reduced  to  a  very 
short  period. 

Spontaneous  synovitis  may  be  of  two  kinds — rheumatic  and 
strumous — each  more  or  less  simple  or  complicated  with  inflam- 
mation of  surrounding  tissues.  The  rheumatic  inflammation 
is  the  more  painful  and  variable  in  severity,  with  exudations 
of  solidifying  material,  which  may  afterwards  seriously  dimin- 
ish the  mobility  of  the  joint  affected,  in  consequence  of  rough- 
ness of  surfaces,  adhesions,  the  production  of  movable  bodies, 
and  the  diminished  flexibility  of  surrounding  parts,  the  articu- 
lar cartilages  in  some  cases  ulcerating,  or  after  fatty  degen- 
eration, becoming  disintegrated  under  the  friction  of  the  op- 
posed cartilaginous  surfaces,  until  the  rough  bony  surfaces  are 
brought  into  contact,  to  end  ultimately  in  eburnation  with 
surfaces  polished  by  friction,  or  in  anchylosis.  The  constitu- 
tional irritation  may  be  such  as  to  require  exsection  or  ampu- 
tation before  the  natural  termination  of  the  disease.  Where 
several  joints  are  simultaneously  attacked  with  the  most  acute 
form  of  this  inflammation,  the  patient's  life  may  be  destroyed 
very  suddenly,  by  the  depressing  influence  of  nervous  shock. 

The  strumous  variety  of  synovitis  may  present  all  grades  of 
severity  and  destructiveness,  and  be  at  first,  accordingly, 
painless  or  more  or  less  painful.  The  easy  expansibility  of 
the  synovial  membrane  saves  it  from  painfulness  when  the 
changes  of  volume  are  very  slow,  and  the  involvement  of  the 
articular  cartilages  in  destructive  processes  can  hardly  add  to 
the  pain,  as  they  are  destitute  of  nerves,  and  must,  therefore, 
be  destitute  of  sensibility. 

Whether  we  accept  the  anatomy  of  the  synovial  membrane 
as  a  tube  terminating  at  the  articular  cartilages,  or  as  a  closed 
sac,  there  is  no  practical  difference,  for  if  the  articular  sur- 
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face  lias  a  synovial  covering,  it  is  destitute  of  vessels  and 
nerves  like  the  cartilage  beneath.  This  is  the  reason  why  a 
slow  inflammation,  involving  destruction  of  parts  to  a  frightful 
extent,  may  occasion  very  little  pain,  as  long  as  the  bony  tissue 
escapes  the  inflammatory  process. 

Inflammation,  commencing  in  the  spongy  heads  of  the  bones, 
must  be  supposed  to  be  attended  with  more  pain  and  lameness, 
in  consequence  of  the  free  supply  of  nerves,  which  are  exqui- 
sitely sensitive  in  the  inflamed  state.  So  slow  is  the  process 
in  some  cases,  that  the  nerves  accommodate  themselves  to 
the  slowly  changing  volume,  remaining  surprisingly  free  from 
painful  sensations.  From  this  it  follows  that,  in  a  great  num- 
ber of  cases,  the  diagnosis  must  be  exceedingly  obscure  as  to 
whether  the  soft  parts  or  the  bones  have  been  originally  at- 
tacked. It  is  fortunate  that  this  distinction  is  of  no  practical 
importance,  as  the  treatment  of  one  location  of  disease  is 
equally  appropriate  to  the  other.  This  distinction,  however, 
may  be  considered  clear,  that  when,  in  the  course  of  a  joint 
inflammation,  there  comes  a  great  aggravation  of  painfulness, 
with  spasmodic  muscular  contractions,  especially  aggravated 
by  motion  of  the  joint,  or  pressure  of  its  articular  surfaces 
against  each  other,  the  bony  tissue  has  become  involved  in 
inflammation,  and,  perhaps,  uncovered  by  the  disintegration  of 
its  investing  cartilage,  so  as  to  expose  its  rough  surfaces  to 
friction. 

After  the  subsidence  of  the  acute  symptoms  in  strumous 
synovitis,  and  in  the  earlier  stages,  in  cases  in  which  the  ini- 
tiation of  the  disease  is  by  slow  and  doubtful  steps,  the  pain 
is  of  the  character  of  aching,  increased  by  the  dependent  posi- 
tion. Perversions  of  sensation  sometimes  exist,  as  of  cold  or 
heat,  when  there  is  really  no  change  of  temperature. 

In  the  second  stage,  after  weeks  or  months,  the  pain  is 
gnawing,  with  soreness  referred  to  the  bone  and  starting  of 
the  limb  at  night.  In  this  connection,  it  is  proper  to  quote 
the  emphatic  language  of  Barwell,  "On  the  Joints,"  Ameri- 
can edition,  p.  136,  where  he  says: 

"These  sensations  have  been  supposed  to  be  caused  by  an 
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ulcerating  process  going  on  in  the  cartilage,  and  so  indeed  they 
are,  but  only  in  a  secondary  manner,  for  the  pain  is  directly 
produced  by  the  hyperemia  of  the  subarticular  vessels  of  the 
bone  produced  by  the  cartilaginous  inflammation.  Cartilage, 
whether  healthy  or  diseased,  possesses  no  nerves,  the  only 
conductors  of  impressions  to  the  brain;  then  it  is  as  insensi- 
ble when  inflamed  as  when  not  inflamed;  but  hyperemia  pro- 
duced thereby,  in  such  an  unyielding  structure  as  bone,  sets 
up  these  painful  symptoms." 

"Another  sensation,  attributed  with  equal  want  of  precision 
to  ulceration  of  cartilages,  is  tenderness  on  pressing  joint  sur- 
faces together.  The  origin  of  this  symptom,  although  obscure, 
I  believe  myself  to  have  detected.  By  questioning,  for  years 
past,  every  patient  that  came  in  my  way ;  by  observing  the 
species  and  succession  of  different  sensations,  and  examining, 
when  possible,  the  joints  of  those  whose  symptoms  have  been 
thus  noted,  I  have  come  to  the  conclusion  that  this  tenderness 
indicates  that  the  articular  lamella  has  given  way  over  a  larger 
or  smaller  extent,  and  that  the  cance^lli  are  laid  bare  to  the 
joint." 

Again,  p.  244:  "Pathology  shows  us  that  in  a  synovitic 
disease  no  special  action  is  produced  among  the  muscles,  until 
the  bone  underlying  the  cartilage  becomes  affected.  Again, 
we  see  that  when  that  portion  of  bone  is  primarily  diseased, 
the  spasms  of  the  muscles  producing  the  start  and  shock  are 
among  the  earliest  symptoms.  We  find  that  a  carious  state 
of  this  portion  of  bone  is  extremely  irritating,  and  sets  up  not 
merely  temporary  spasms,  which  pass  like  electric  shocks  over 
the  limb,  but  that  a  slower  and  lasting  contraction  takes  place. 
This  phenomenon  affects  nearly  all  the  muscles  moving  the 
lower  bone  of  a  diseased  joint,  but  it  predominates  in  the 
flexors,  and,  therefore,  the  lower  bone  becomes  rigidly  bent 
upon  the  upper;  the  muscles  feeling  tight  and  cord-like  under 
the  skin.  Such  contraction  is  produced  by  a  morbid  form  of 
reflex  action,  carried  from  the  nerves  supplying  the  part  to 

the  muscles This  contraction    continues  during 

sleep,  and  is  of  greater  power  and  duration  than  any  volun- 
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tary  contraction.  The  spasms  are  more  violent  when  the  will 
is  withdrawn,  and  they  precede  the  paroxysms  of  continued 
pain;  and  the  muscles  affected  with  this  peculiar  contraction 
waste  with  more  rapidity  than  in  any  other  disease,  except  in 
certain  cases  of  irritation  of  the  spinal  cord  producing  spas- 
modic muscular  contraction Although  the  muscular 

phenomena  are  originally  produced  hy  the  irritation  of  the 
joint  disease,  they  eventually  increase,  or  altogether  support 
its  morbid  actions,  by  forcing  one  tender  bone  surface  against 

another Sometimes,  but  at  a  later  stage,  when 

the  tonic  contraction  of  the  muscles  produces  dislocation,  the 
spasms  and  starts  abate  very  much  indeed,  or  disappear  alto- 
gether— the  displacement  of  one  bone  upon  the  other  giving 
instant  relief — a  proof  in  aid  of  the  fact"  (inference)  "that 
it  is  the  mutual  pressure  which  produces  the  whole  train  of 
symptoms." 

Another  class  of  joint  destruction  arises  from  immobility  of 
the  parts  with  the  ordinary  pressure  occasioned  by  the  tonic 
contraction  of  the  muscles. 

M.  Bonnet,  of  Lyons,*  quoted  by  Dr.  H.  Gr.  Davis,  in 
Transactions  of  the  American  Medical  Association,  1863, 
gives  the  result  of  observations  by  himself  and  Tessier,  on  the 
effects  of  prolonged  immobility  of  joints.  He  says,  "I  am 
about  to  demonstrate,  anatomically,  that  long-continued  im- 
mobility can  produce  severe  disease  in  healthy  joints,"  and 
then  goes  on  to  give  the  following  results: 

1st.  Effusion  of  blood  and  serum  in  the  articular  cavities. 

2d.  Injection  of  the  synovial  membrane,  and  the  formation 
of  false  membranes. 

3d.  Alteration  of  the  cartilages. 

4th.  Anchylosis. 

He  says,  "  I  have  not  mentioned  stiffness  of  the  joints,  as 
among  the  anatomical  lesions  which  immobility  produces.  This 
stiffness  is  frequently  observed,  and  ought  to  be  particularly 
considered  as  an  effect  of  the  alterations  which  the  autopsy 
reveals  in  the  cartilages  and  in  the  synovial  membranes." 

*  Traite  des  Maladies  des  Articulations,  accompagne  d'un  Atlas,  avec  16  plan- 
ches, par  A.  Bonnet,  Prof.,  etc.,  etc.     Paris  et  Lyons.    1845.     Toniel,  f.  9,  et  seq. 
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M.  Tessier  has  the  credit  of  having  first  noticed  the  effects 
of  immobility  upon  the  joints.  The  latter  says,  "  I  have 
almost  invariably  found  in  all  the  articular  cavities  of  the 
diseased  limb,  even  in  those  most  remote  from  the  solution 
of  continuity,  the  secretion  of  synovia  replaced  by  bloody 
serum,  and  even  by  liquid  blood  almost  without  admixture. 
In  one  case,  and  one  only,  I  have  found  clots  of  blood.  This 
was  in  an  old  man,  confined  six  months  for  fracture  of  the 
neck  of  the  femur." 

Bonnet  says  sanguineous  effusion  and  injection  of  the  syno- 
vial membranes  are  the  two  first  effects  produced  by  immobility. 
In  all  the  cases  in  which  M.  Tessier  observed  them,  they  were 
already  supplied  with  vessels,  and  adherent  to  the  cartilagi- 
nous surfaces. 

"  Their  existence  appeared  to  demonstrate  that  long-con- 
tinued repose  can  produce,  in  the  joints,  lesions  of  an  inflam- 
matory nature." 

"Continued  immobility  with  pressure  can  produce  redness, 
swelling,  softening,  erosion,  and  wasting  away  of  cartilage. 
The  redness  may  be  uniform  or  punctate.  Where  the  carti- 
lage is  not  eroded,  it  presents  itself  under  the  form  of  ecchy- 
mosis,  more  or  less  deep.  On  the  contrary,  where  the  cartilage 
is  eroded,  it  is  unequal,  dotted." 

Dr.  Davis,  in  the  same  paper,  p.  158,  quotes  from  Dr. 
Willard  Parker  of  New  York  :  "I  have  often  seen  in  the 
knee-joint,  after  amputation,  when  the  joint  was  opened,  that 
when  the  surfaces  had  remained  long  in  contact,  the  synovial 
membrane  and  cartilage  were  removed  by  absorption,  and  the 
bone,  at  the  same  point,  dead  for  from  an  eighth  to  half  an 
inch  in  depth. 

"In  exsection  of  the  knee-joint,  on  opening  the  cavity,  I 
have  found  the  same  destruction  to  have  occurred. 

"  The  same  pathological  condition  is  observed  in  the  hip- 
joint.  Indeed,  I  regard  it  as  established,  that  if  the  surfaces 
of  joints  are  allowed  to  remain  long  in  a  fixed  position,  the 
pressure  from  the  muscles  causes  destruction  of  the  substance 
making  the  wall  of  the  joint.     We  see  the  same  condition 
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resulting  in  a  joint,  that  happens  when  pressure  is  allowed 
upon  the  heel  in  the  management  of  a  fracture,  viz.,  ulceration 
and  sloughing." 

Dr.  Wm.  H.  Van  Buren,  of  date  1860,  in  a  letter  to  Dr. 
Davis,  says,  "  In  thinking  over  the  many  cases  of  diseased 
joints  which  I  have  examined  after  amputation,  and  otherwise, 
my  impression  is,  that  the  greatest  amount  of  disorganization 
has  existed  when  the  opposed  surfaces  of  the  joints  have  pressed 

against  each  other A  recent  case,  in  which  I  ex- 

sected  the  knee-joint  of  a  young  woman,  for  chronic  strumous 
synovitis,  afforded  strong  and  indisputable  evidence  on  the 
point  in  question.  In  the  centre  of  each  of  the  articular  de- 
pressions of  the  tibia,  I  found  a  plate  of  necrosed  bone,  each 
about  the  size  and  thickness  of  a  dime,  lying  loosely  upon  a 
bed  of  granulations.  The  articular  surfaces  were  also  pro- 
foundly altered,  but  except  at  these  points,  not  beyond  the 
possibility  of  repair  to  the  extent  of  anchylosis." 

In  this  connection,  it  is  proper  to  say  that,  through  the 
politeness  of  Prof.  Edmund  Andrews,  of  Chicago,  I  have  been 
shown  a  specimen  of  inflammation  of  the  knee-joint,  exsected 
by  this  gentleman,  in  which  there  was  an  exfoliation,  half  an 
inch  in  diameter,  upon  one  of  the  condyles  of  the  femur,  and 
a  corresponding  necrosis,  preparatory  to  exfoliation,  upon  the 
opposed  surface  of  the  tibia.  These 
were  at  points  where  the  erect  pos- 
ture or  the  straight  position  would 
bring  the  greatest  pressure. 

The  accompanying  cuts  from  Dr. 
Andrews,  Figs.  9  and  10,  illustrate 
this  state  of  things.  In  the  hip- 
joint,  the  necrosis  is  seen  to  be 
both  upon  the  head  of  the  femur 
and  the  upper  portion  of  the  aceta- 
bulum. In  the  knee-joint  necrosis 
is  most  likely  to  occur  where  the 

Opposite  Surfaces  Of  the  femur  and     Sectional  view  of  a  case  of  Hip-Disease. 
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of  the  tibia  receive  the  greatest  pressure,  and  where  the  patella 
rests  upon  the  femur. 


Pig.  10. 


Vertical  Section  of  a  Knee- Joint,  showing  that  Necrosis  in  one  surface  is  attende.1  by  Necrosis 
in  the  surface  in  contact  with  it. 

It  has  been  claimed  that  the  occurrence  of  necrosis  upon  a 
joint  surface,  induced  a  similar  disease  in  the  corresponding 
point  of  the  surface  of  the  opposite  bone.  The  light  in  which 
the  subject  is  here  viewed,  renders  it  probable  that  pressure  is 
the  cause  of  necrosis  in  both  bones,  and  that  the  necrosed  por- 
tions are  opposite  each  other,  not  because  one  produces  the 
other,  but  because  this  situation  is  necessary  to  the  mutual 
pressure  of  the  joint  surfaces,  and  the  observed  fact  with  some 
exceptions  is  that  the  exfoliation  generally  takes  place  where 
the  shape  of  the  bones  renders  the  pressure  the  greatest. 

Dr.  Davis  quotes  two  cases  from  Bonnet,  of  fracture  of  the 
neck  of  the  femur  within  the   capsule,  in  which  (the  patients 
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dying  after  long  confinement)  all  the  joints  below  the  injured 
joint  were  in  a  state  of  disorganizing  inflammation,  while  in 
the  joints  injured,  no  such  result  was  found.  Dr.  Davis  ex- 
plains the  mystery  thus:  "The  head  of  the  femur  broken  oif 
and  lying  loose,  does  not  feel  the  force  of  the  muscular  pull ; 
the  other  articulating  surfaces  do." 

A  painful  inflammation  of  joints,  however  excited,  at  length 
induces  cramps  or  spasms  of  the  muscles  passing  the  affected 
joint,  which  may  be  both  paroxysmal  and  permanent,  some- 
times acting  with  painful  exaggeration,  but  pulling  constantly, 
with  an  increase  of  the  natural  tonicity ;  the  stronger  flexors 
usually  gaining  upon  the  weaker  extensors,  until  the  joint 
becomes  so  flexed  as  to  relieve  the  inflamed  joint  surfaces  from 
the  pressure  which  had  been  at  first  occasioned  by  the  mus- 
cular contraction. 

The  effect  of  this  permanent  spasm  of  the  shortening  muscles, 
is  to  produce  a  rigid  state,  to  which  Barwell  has  recently  given 
a  new  name,  that  of  "contracture."  This  is  his  own  defini- 
tion of  the  condition.     "  On  the  Joints,"  p.  315: 

"  The  muscles  which  are  affected  with  contraction,  gradually 
shorten  organically  and  permanently ;  they  become  passively 
contractured,  that  is  to  say,  their  decrease  in  length  is  not 
merely  a  passing  state,  which  will  disappear  when  the  stimulus 
ceases.  They  become  fixed  in  this  shortened  condition,  either 
by  the  gluing  together  of  their  elements,  or  some  like  cause, 
and  they  cannot  of  themselves  resume  a  relaxed  and  length- 
ened position It  appears  to  me  that  the  change  is 

located  in  the  sheath  of  the  fibres,  rather  than  in  the  fibres 
themselves.  Every  fibre  of  a  muscle  is  composed  of  a  sarcos 
and  of  an  investing  wall ;  the  active  contraction  of  a  muscle  is 
produced  by  the  shortening  of  the  flesh  ;  passive  contracture 
supervenes  after  the  interior  has  been  for  some  long  time  in 
this  shortened  condition,  when  the  investing  part  adapts  itself 
permanently  to  that  shape,  and  each  wall  of  every  muscle-cell 
is  fixed  in  its  abbreviated  form.  Moreover,  each  portion  of 
areolar  tissue  investing  the  fibrous  bundles,  assumes  perma- 
nently, the  new  form  impressed  upon  it  by  the  inclosed  con- 
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tracted  sarcos.  Such  change  does  not  forbid  continuing  active 
contraction,  for  the  state,  contracture,  depends  upon  the  change 
in  the  passive  parts  of  the  organ,  to  which  ordinary  muscular 
action  may  be  added." 

Treatment. — In  the  first  stages  of  any  disease  of  a  joint 
involving  the  synovial  membrane  and  articular  cartilages,  the 
first  indication,  obviously,  is  to  give  the  parts  the  conditions 
of  the  least  possible  excitement  or  irritation.  Rest,  and  such 
moderate  extension  as  to  counteract  muscular  contraction, 
measured  by  the  feeling  of  comfort,  meet  the  requirement. 
Warm  or  cold  applications,  according  to  the  amount  of  heat 
to  be  overcome,  and  in  violent  inflammations,  with  rapidly 
accumulating  pus  within  the  synovial  membrane,  free,  that  is, 
long  incisions  into  the  cavity  of  the  joint  should  be  made,  to 
give  free  outlet  to  the  offending  fluid.  One  of  the  valuable 
contributions  to  surgical  science,  by  the  late  lamented  Dr.  E. 
S.  Cooper,  of  San  Francisco,  was  a  more  clear  and  emphatic 
enforcement  of  this  expedient  in  acute  inflammation  of  joints, 
from  disease  and  injuries.  The  incisions  should  be  free  enough 
to  discharge  not  only  pus,  but  coagula,  concretions  and  sloughs 
whose  presence,  in  a  decomposing  state,  poison  the  parts,  ag- 
gravating the  inflammation,  and  increasing  the  amount  of  de- 
struction. After  free  incisions,  it  is  practicable  to  wash  out  the 
materials  that  do  not  readily  flow  of  their  own  accord.  The  old- 
fashioned  way  of  "lancing"  a  joint  is  altogether  inadequate. 
It  is  hardly  necessary,  however,  to  say  that  the  heroic  incision 
need  not  be  practised  in  anticipation  of  the  active  and  destruc- 
tive inflammation,  but  only  after  the  unequivocal  establishment 
of  suppuration ;  for,  by  the  proper  sealing  of  the  wound,  ab- 
solute quietude,  arterial  sedatives,  and  regulation  of  the  local 
temperature,  with  the  necessary  depletion  by  the  alimentary 
canal,  the  dreaded  inflammation  may  often  be  prevented. 
Later  in  the  case,  local  stimulants,  as  mercurial  ointment, 
liniments,  affusion  of  water,  and  passive  exercise,  and  then 
active  exercise  practised  during  sufficiently  brief  periods,  close 
the  treatment. 

It  is  proper  to  state  that  in  the  rheumatic  variety  of  inflam- 
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mation,  there  may  be  an  extent  of  swelling,  and  a  distinct- 
ness of  fluctuation,  very  likely  to  mislead  a  careless  observer 
with  the  supposition  of  the  existence  of  pus,  requiring  to  be 
evacuated.  The  gelatinous  character  of  the  rheumatic  exuda- 
tion should  theoretically  give  rise  to  an  elasticity  rather  than 
a  fluctuation  ;  but,  through  the  thickened  condition  of  the  in- 
vestments of  the  joint,  it  may  be  impossible  to  determine  by 
any  manual  examination,  whether  there  is  pus  or  rheumatic 
exudation.  It  is,  in  these  cases,  that  the  grooved  exploring 
needle  may  be  a  very  welcome  aid  in  the  diagnosis. 

It  is  not  proposed  to  discuss  the  distinctions  by  which  the 
question  of  the  existence  of  rheumatism  is  to  be  determined ; 
but,  if  other  joints  have  been  affected  in  succession,  or  the 
same  joint  has  been  attacked  on  previous  occasions  with  rapid 
improvement  after  violent  local  symptoms  ;  or,  if  there  has 
been  a  frequent  recurrence  of  attacks  of  a  milder  grade,  it  is 
safe  to  say  that  the  case  is  one  of  rheumatism. 

The  disease  may,  however,  be  no  less  destructive  on  account 
of  its  being  rheumatic,  nor  is  there  any  difference  required  in 
the  local  treatment.  The  constitutional  treatment  will  gene- 
rally require  to  be  less  antiphlogistic  than  in  cases  of  trau- 
matic inflammation,  and  if  an  alkaline  treatment  is  proposed 
to  be  adopted,  it  would  be  well  to  be  certain  that  the  case  is 
not  one  of  a  strumous  character. 

'  If,  in  the  chronic  state,  in  case  of  enlargement,  the  ex- 
ploring needle  reveals  the  existence  of  a  thin  fluid,  there  can 
be  no  harm  in  permitting  a  portion  to  flow  out  by  the  side  of 
the  needle,  or  through  a  minute  trocar,  after  which,  if  an  acute 
inflammation  should  follow  the  introduction  of  a  weak  iodine 
solution,  benefit  may  occur  in  the  end,  from  an  increased  dispo- 
sition of  the  synovial  surfaces  to  absorb  the  liquid  contents. 

The  constitutional  treatment  cannot  differ  from  that  of  dis- 
eases of  other  parts  presenting  the  same  pathology.  The 
principles  are  pretty  well  explained  by  Abernethy,  in  his  little 
work,  entitled  "  Surgical  Observations  on  the  Constitutional 
Origin  and  Treatment  of  Local  Diseases."  The  chief  advance 
upon  Abernethy,   is   in   the  employment   of   iodine,   a  great 
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amount  of  which,  however,  is  thrown  away,  through  the  neglect 
of  that  eliminative  treatment,  without  which  the  correcting 
effects  of  iodine  and  its  compounds  will  too  often  fail  to  be 
realized. 

Barwell,  in  his  work,  "  On  the  Joints,"  reproduces  Aberne- 
thy's  principles,  and,  in  addition  to  them,  he  makes  a  very 
important  distinction  between  the  treatment  appropriate  to 
those  cases  of  strumous  diseases  in  which  the  blood  fills  the 
capillaries,  producing  a  considerable  degree  of  redness  of  the 
general  surface,  and  those  cases  in  which  there  is  pallor  and 
emaciation.  The  former  cases  require  purgatives  before  iodine, 
iron,  or  other  alterants  and  tonics,  will  produce  any  abatement 
of  the  local  diseased  activity.  It  is  often  surprising  how 
rapidly  a  local  disease  will  ameliorate,  after  a  thorough  pur- 
gative, acting  upon  all  parts  of  the  intestinal  tube  and  tribu- 
tary glands,  to  remove  secretions  and  excrements  too  long 
retained.  The  repetition  once  a  week,  for  a  child  five  or  six 
years  old,  of  a  combination  of  a  grain  of  calomel,  a  twelfth  of 
tartar  emetic,  and  half  a  grain  of  compound  extract  of  col- 
ocynth,  or  some  similar  purge,  will  often  work  wonders,  after 
an  entire  failure  in  the  employment  of  iodide  of  potassium, 
iodide  of  iron,  quinia,  and  cod  liver  oil,  without  this  purgative 
to  precede  and  interlude  the  alterant  and  tonic  treatment. 

In  inflammations  of  the  more  acute  kind,  much  is  gained  in 
the  early  periods  by  securing,  temporarily,  a  decided  control 
over  the  circulation ;  and  for  this  purpose,  no  agent,  yet 
known,  is  equal  to  veratrum  viride.  During  the  depression 
of  arterial  action  the  capillaries  regain  much  of  their  contrac- 
tility. 

Blisters,  setons,  issues,  moxas,  and  cauteries,  actual  and 
potential,  if  used  at  all,  should  be  employed  in  the  later  periods 
of  the  disease.  They  have  all  fallen  into  great  neglect  of  late, 
apparently  from  the  present  fashionable  practice  of  directing 
sugared  medicine.  The  pain  of  the  application  of  moxas  and 
cauteries  may  be  altogether  neutralized  by  ether  or  chloroform, 
but  still  they  are  in  great  disfavor.  It  is  difficult  to  conceive 
that  the  confidence  reposed  in  them  half  a  century  ago  was 
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altogether  a  mistake,  though  it  was,  perhaps,  too  great  and 
too  indiscriminate.  There  should  not  only  be  a  freedom  from 
activity  of  inflammation,  but  the  location  should  be  far  enough 
from  the  seat  of  disease  not  to  subject  the  near  branches  of 
the  same  nerve  to  irritation.  The  power  of  burns  and  wounds, 
and  of  diarrhoea  from  irritability  of  the  mucous  membrane  of 
the  alimentary  canal,  to  produce  those  palsies,  both  of  mo- 
tion and  sensation,  now  denominated  reflex,  is  a  presumption 
in  favor  of  the  power  of  counter-irritants  to  change  or  allay 
the  painful  excitement  of  diseased  joints,  and  attendant  mus- 
cular spasm.  To  discriminate  the  cases  in  which  to  employ 
the  agency  is  the  point.  Perhaps  the  most  powerful  and  least 
painful  of  all  these,  is  the  actual  cautery,  applied  very  rapidly 
and  very  lightly,  and  frequently  repeated.  And  yet  the  agent 
has  gone  into  almost  entire  disuse. 

Barwell  quotes  a  case  from  Rust,  of  Vienna,  of  a  young 
gentleman  suffering  severely  from  hip  disease,  whose  parents 
could  only  persuade  him  to  undergo  the  application  of  the  hot 
iron  by  promising  to  take  him  to  the  theatre  that  evening. 
The  application  was  freely  made,  and  the  boy's  pains  were  so 
much  diminished  thereby,  and  he  was  so  cheerful,  that  he 
insisted  on  the  fulfilment  of  the  promise,  and  he  greatly  en- 
joyed the  entertainment. 

The  influence  of  the  counter-irritant  on  the  disease  may 
perhaps  have  been  overestimated,  by  its  power  in  paralyzing 
the  spasmodically  excited  muscles,  and  thus  diminishing  the 
pain  of  their  contraction.  < 

There  comes  a  period  in  the  process  of  suppuration,  when 
the  pus  has  escaped  from  the  joint,  in  whieh  the  propriety  of 
opening  the  cavity  and  discharging  the  contents  becomes  a 
question. 

I  incline  to  the  advice  of  South,  who  says,  in  speaking  of 
abscess  of  the  hip-joint  (South's  Chelius,  vol.  i,  p.  299),  "  On 
the  whole,  I  think  it  preferable  not  to  meddle  with  abscesses  of 
the  hip-joint,  unless  they  excite  much  constitutional  irritation, 
and  until  the  skin  is  on  the  point  of  ulcerating  ;  then  they  may 
be  punctured,  and  untoward  symptoms  rarely  follow." 
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The  ultimate  treatment,  after  the  subsidence  of  inflamma- 
tory action  and  the  cicatrization  of  ulcerated  parts,  may  re- 
quire incisions  and  the  employment  of  apparatus,  in  order  to 
sunder  adhesions  and  remove  distortions. 

Extension. — It  is  appropriate  here  to  notice,  more  in  detail, 
the  history  and  philosophy  of  extension,  as  an  element  of  treat- 
ment in  inflamed  joints.  The.  earliest  account  of  the  application 
of  extension  during  the  period  of  inflammation,  which  I  can  find, 
is  by  Brodie  in  his  Pathological  and  Surgical  Observations  on 
Diseases  of  the  Joints,  p.  145  (published  about  40  years  ago), 
and  quoted  in  South's  Chelius,  American  edition,  vol.  i,  p.  296, 
where,  speaking  of  disease  of  the  hip-joint,  he  says :  "At  a 
later  period,  when,  in  consequence  of  extensive  destruction  of 
the  articulation,  the  muscles  begin  to  cause  a  shortening  or 
retraction  of  the  limb,  I  have  found  great  advantage  to  arise 
from  the  constant  application  of  an  extending  force,  operating 
in  such  a  manner  as  to  counteract  the  action  of  the  muscles. 
For  this  purpose,  an  upright  piece  of  wood  may  be  fixed  to  the 
foot  of  the  bedstead,  opposite  the  diseased  limb,  having  a 
pulley  at  the  upper  part.  A  bandage  may  be  placed  around 
the  thigh  above  the  condyle,  with  a  cord  attached  to  it,  passing 
over  the  pulley  and  supporting  a  weight  at  its  other  extremity. 
I  will  not  say  that  the  effect  of  such  a  contrivance  is  to  pre- 
vent the  shortening  of  the  limb  altogether,  but  I  am  satisfied 
that  it  will,  in  a  number  of  instances,  render  it  less  than  it 
would  have  been  otherwise,  at  the  same  time  preventing,  or 
very  much  diminishing,  that  excesssive  aggravation  of  the 
patient's  sufferings,  with  which  the  shortening  of  the  limb  is 
usually  accompanied." 

This  quotation  should  be  regarded  as  remarkable,  on  account 
of  the  length  of  time  the  suggestion  of  extension  seems  to  have 
lain  dormant.  It  is  remarkable  that  Brodie  himself,  finding 
the  expedient  effective  in  diminishing  the  painful  contrac- 
tions of  the  muscles  in  the  later  stages  of  the  disease,  did 
not  think  of  using  it  to  prevent  the  conditions  upon  which 
these  painful  contractions  depend. 
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Dr.  Lionel  J.  Beale,  in  his  work  on  Deformities,  published 
soon  after  Brodie's  Observations,  speaking  of  contractions  of 
the  knee,  p.  99,  says:  "Gradual  extension,  friction,  the  appli- 
cation of  vapor,  and  mechanical  aids  to  allow  of  exercise,  are 
the  means  to  be  employed.  But  before  having  recourse  to 
them,  we  must  he  certain  that  all  active  mischief  has  ceased, 
and  be  very  cautious  that  we  do  not  reproduce  it." 

It  is  plain  that  Beale  did  not  understand  the  expedient  of 
quieting  the  irritation  of  inflamed  joints  by  extension. 

In  the  London  Lancet,  vol.  i,  1852,  p.  115,  J.  Cooper 
Foster,  F.  R.  C.  S.,  M.B.,  &c,  says  that  Mr.  Key  treated  two 
cases  of  hip  disease  with  a  straight  splint,  while  Mr.  Foster 
was  a  dresser  for  him.  Nothing,  however,  is  said  of  extension, 
though  this  must  have  been  subsequent  to  the  cases  trented 
by  Brodie,  by  extension.  Several  cases  are  quoted  from  Mr. 
Foster's  practice,  in  which  recovery  occurred  with  limbs  in 
proper  position  with  preservation  of  motion. 

So  it  seems  that  at  the  time  Mr.  Foster  wrote,  extension 
had  not  come  into  general  recognition. 

Coming  down  to  1860,  we  find  Barwell,  in  England,  in  his 
work  "On  the  Joints,"  p.  144  (speaking  of  local  treatment), 
saying  :  "  The  first  and  most  important  part  of  the  local  treat- 
ment, is  rest.  A  time  arrives,  as  we  shall  see,  when  it  becomes 
a  grave  question  whether  entire  immobility  should  or  should 
not  be  continued,  but  there  can  be  no  doubt  that  at  first  the 
joint  should  be  kept  perfectly  still  by  bandaging  a  well-padded 
splint  upon  the  limb.  The  joint  itself  must  be  left  uncovered 
by  the  bandage,  for  the  application  of  any  remedies  that  may 
be  desirable,  which  in  this  stage  of  the  disease  belong  chiefly 
to  the  class  counter-irritants  and  derivatives." 

At  this  date,  then,  Barwell  applied  splints  in  the  earlier 
stages  of  diseased  joints,  to  secure  rest,  and  not  to  produce 
extension  and  separation  of  adjoining  surfaces,  with  reference 
to  the  avoidance  of  the  irritation  of  the  pressure  of  inflamed 
surfaces  by  muscular  contraction. 

In  the  United  States,  Dr.  Alden  March,  of  Albany,  reason- 
ing upon  his  own   experience,  and   upon  the  remark  of  Sir 
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Charles  Bell,  that  "the  thigh  of  the  affected  side  is  thrown 
over  the  other,  that  the  head  of  the  bone  may  be  raised  so  as 
to  relieve  the  inflamed  socket,"  came  to  apply  continuous  ex- 
tension after  a  resort  to  forcible  extension  in  the  later  period 
of  a  case  of  hip  disease  in  1852. 

Dr.  March's  splint  was  carved  of  wood,  made  as  light  as 
possible,  and  wide  enough  at  the  top  to  inclose  half  the  cir- 
cumference of  the  thigh  and  pelvis,  with  an  open  orifice  oppo- 
site the  trochanter  to  avoid  pressure  there.  The  ordinary 
perineal  band  was  attached  to  this  upper  end,  and  extension 
was  made  upon  the  leg  and  ankle,  holding  the  foot  against  a 
foot-piece  placed  at  right  angles  to  the  splint. 

Dr.  March  quotes  Dr.  Physic  as  having  employed  his  long 
splint  in  hip  disease,  and  Dr.  William  Harris,  of  Philadelphia, 
as  having  reported  in  the  Medical  Examiner,  for  January  19, 
1839,  cases  of  hip  disease  treated  by  extension.* 

Dr.  March's  apparatus  was  an  approach  toward  a  portable 
splint. 

Before  this,  or  about  the  same  time,  Dr.  H.  Gr.  Davis,  of 
New  York,  constructed  a  much  more  portable  apparatus  with 
elastic  rubber  extension,  some  account  of  which  was  published 
in  the  American  Medical  Monthly  in  1856,  with  the  announce- 
ment of  these  indications  for  mechanical  therapeutics : 

"1.  That  in  all  diseases  of  joints  without  the  capsular  liga- 
ments, extension  should  be  applied  when  the  joint  becomes 
functionally  immovable. 

"2.  In  diseases  within  the  capsular  ligament,  the  extension 
should  be  applied  at  once. 

"3.  In  immobility,  from  whatever  cause,  the  limb  must 
either  be  frequently  moved,  or  it  must  be  extended." 

In  Transactions  of  the  American  Medical  Association  for 
1863,  p.  150,  Dr.  Davis  gives  wood-cut  illustrations  of  his 
apparatus,  and  says:  "I  insisted  from  the  first,  on  the  fact" 
(principle)  "  that  mobility  is  natural  to,  and  required  by,  a 
diseased,  as  well  as  a  healthy  joint,  and  introduced  that  as  one 
of  the  principles  of  my  treatment. 

*  See  Trans.  American  Med.  Association,  p.  479,  for  1857. 
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"  I  insisted,  also,  from  the  first,  upon  the  fact"  (principle) 
"that  pressure,  mostly  owing  to  muscular  contraction,  is  the 
most  active  agent  of  destruction  in  the  morbid  process,  which 
it  is  the  object  of  my  treatment  to  overcome,  and  I  therefore 
directed  my  efforts  to  obviating,  in  all  the  stages  of  the  morbid 
process,  the  pressure  to  which  the  parts  diseased  are  exposed. 
To  attention  to  this,  I  ascribe  my  main  success. 

"The  distinctive  principle  of  my  treatment,  is  the  procuring 
to  the  diseased  structures  support  without  pressure  and  motion 
without  friction. 

"  The  treatment  itself,  concisely  stated,  consists  in  abstrac- 
tion of  the  joint  affected,  by  continued  elastic  extension." 

There  comes  very  soon,  in  violent  inflammation,  a  prepon- 
derance in  the  pull  of  the  flexors  over  that  of  the  extensors, 
as  if  for  the  purpose  of  placing  the  joint  surfaces  in  such 
relations  to  each  other  as  to  relieve  them  from  pressure.  The 
good  result  of  Nature's  therapy  is  secured  by  a  position  of 
the  limb  which  renders  it  afterwards  useless,  unless  a  surgical 
process  is  resorted  to,  for  the  purpose  of  restoring  the  limb  to 
the  straight  position.  I  cannot  enforce  this  point  better,  than 
by  quoting  from  Tamplin  "  On  Deformities,"  American  edition, 
1846,  p-.  168,  this  clear  statement :     • 

"  During  inflammation  (of  synovial  membranes)  there  is  a 
constant  effort  to  keep  the  joint  at  rest,  the  slightest  motion 
occasioning  the  most  severe  pain  ;  and  the  position  in  which 
there  is  the  least  amount  of  pressure  on  the  articular  surfaces, 
is  undoubtedly  the  flexed  position.  Be  this  pressure  ever  so 
slight,  it  must  increase  the  inflammation  in  the  synovial  mem- 
brane, and  consequently,  the  pain,  which  is  at  times  most 
acute,  requiring  the  most  active  measures  for  relief.  The 
flexors,  therefore,  are  constantly  acting,  and  they  become  even- 
tually contracted,  from  the  flexed  position  being  maintained 
during  the  inflammatory  attack." 

This  pathology  should  have  suggested  extension,  but  it  did 
not.  Tamplin  accepts  the  anatomy  of  a  synovial  membrane 
over  the  articular  cartilage,  with  sensitive  nerves  in  it,  which 
is  a  mistake.     The  pain  from  pressure  at  a  period  so  early,  is 
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probably  from  the  influence  of  the  pressure  upon  the  inflamed 
bone  immediately  subjacent,  in  which  the  nerves  sensitive  to 
pain  have  been  aroused  into  activity. 

The  force  to  be  applied,  and  the  pain  to  the  patient,  is  far 
less  to  prevent  this  deformity,  at  the  same  time  that  the  surfaces 
are  relieved  from  pressure  upon  each  other,  than  that  which  is 
required  to  overcome  the  deformity,  when  once  it  has  occurred. 

Extension  in  inflamed  joints,  so  far  from  being  painful,  is, 
on  the  other  hand,  positively  grateful  to  the  patient ;  so  that 
the  sensation  of  comfort  may  safely  be  made  the  test  of  the 
amount  of  extension  required. 

An  instance,  illustrating  this,  occurred  to  the  writer,  in  the 
case  of  an  acute  traumatic  inflammation  of  the  knee-joint,  with 
extensive  suppuration  and  burrowing  of  pus  along  the  course 
of  the  muscles.  This  patient  came  under  my  care,  at  the  end 
of  the  sixth  week  from  the  time  of  the  accident,  with  a  flexure 
of  the  knee  to  an  angle  of  45  degrees.  Adhesive  plasters  were 
placed  upon  the  leg,  as  in  the  treatment  of  oblique  fracture  of 
the  femur,  and  extension  made  by  a  twisted  rope  passing  from 
the  loop  of  plaster  under  the  sole  of  the  foot,  to  a  point 
eighteen  inches  beyond,  while  counter-extension  was  made 
from  the  chest,  by  the  attachment  of  long  and  wide  adhesive 
slips,  before  and  behind  the  chest.  Extension  proved  not  only 
a  comfort  to  the  patient,  but  an  adequate  means  of  restoring 
the  limb  to  nearly  a  straight  position,  though  some  degree  of 
false  anchylosis  followed  the  extensive  cicatrization  of  altered 
or  destroyed  parts.  The  turning  of  the  cross-stick,  to  twist 
or  untwist  the  rope,  was  left  to  the  wife  of  the  patient,  who, 
under  his  direction,  relaxed  or  tightened  up  the  extension. 

The  amount  of  movement  of  one  bone  away  from  the  other 
is  necessarily  limited  by  the  length  of  the  articular  ligaments, 
which,  in  their  normal  state,  are  adapted  to  hold  the  bones  in 
very  near  proximity.  If,  therefore,  the  attempt  is  made  to 
regulate  the  extension  by  any  measurements,  there  will  be  a 
strong  temptation  to  employ  too  much  force,  producing  a  pain- 
ful and  unnecessary  tension  of  the  ligaments  holding  the  bones 
of  the  joints  in  proximity.    Where  the  limb  has  already  become 
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flexed,  the  amount  of  extension  which  would  have  been  comfort- 
able during  the  preceding  inflammatory  process  may  be  safely 
exceeded,  but  while  the  limb  has  not  yet  lost  its  straight  posi- 
tion, the  extension  should  not  be  permanently  practised  to  the 
extent  of  painfulness. 

Barwell  fully  indorses  this  treatment  in  the  confirmed  stage 
of  inflammation,  though  he  fails  to  advise  it  in  the  very  begin- 
ning. Quoting  from  p.  328,  he  says :  "We  have  only  to  prevent 
the  muscular  spasm  from  pressing  the  two  portions  of  bone 
together,  and  the  disease  will  decrease The  mus- 
cular contraction  which  pulls  the  thigh  up  must  be  met  by 
another  which  pulls  it  down.  We  cannot,  nor  do  we  wish  to 
separate  the  bones,  but  we  can  so  arrange  that  the  muscular 
force  shall  expend  itself  upon  an  external  object,  and  leave  be- 
tween the  head  of  the  thigh  and  the  acetabulum  no  more  than 

the  normal  amount  of  pressure,  perhaps  less These 

means  will  not  cure  the  disease,  but  they  will  place  it  in  the 
best  possible  circumstances  for  getting  well." 

Distortions  and  Stiffenings  after  the  Subsidence  of 
Inflammation. — The  distortions  and  stiffenings  which  result 
from  cicatrization  and  anchylosis,  after  extensive  destruction 
of  the  tissues  of  joints,  become  the  most  intractable  cases. 
Restoration  of  motion  and  of  form,  by  gradual  extension,  is 
discouraging,  from  the  slow  nutritive  changes  of  the  ligaments, 
the  cicatricial  tissues,  and  the  " contractured"  muscles;  and 
the  sudden  rupture,  by  violent  force,  may  excite  an  unwelcome 
inflammation,  or  be  itself  altogether  impracticable  without  tear- 
ing open  the  integuments,  or  fracturing  the  bones,  or  both, 
which  might  involve  dangerous  nervous  shock  or  subsequent 
constitutional  sympathetic  irritation. 

The  following  illustration  of  a  tibia  partially  dislocated  back- 
ward upon  the  femur,  and  permanently  flexed,  from  inflamma- 
tion of  the  joint,  and  the  disproportionate  pull  of  the  flexors 
which  arises  from  irritation,  affords  a  good  conception  of  a 
class  of  irremediable  deformities.     Yet  it  would  have  been 
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simple  and  easy  entirely  to  prevent  this  flexion  and  disloca- 
tion, by  extension  applied  before  the  deformity  commenced. 
The  extension  would  not  only  have  prevented  the  deformity, 
but  it  would  have  diminished  the  inflammation  and  the  mus- 
cular contraction,  by  lessening  or  suspending  the  irritation 
arising  from  the  contact  and  frictional  movements  of  the  op- 
posed joint  surfaces. 

Fig.  11. 


a,  External  lateral  ligament,    b,  Ligamentum  patella,    c,  Femur,    d,  Tibia,    e,  Fibula. 

Figure  11,  from  Tamplin,  illustrating  the  extreme  flexion  of 
the  knee  amounting  to  dislocation,  arising  from  the  eflbrt 
of  nature  to  bring  the  tibia  into  a  position  in  which  it  can- 
not press  upon  the  articular  surfaces  of  the  femur,  in  long-con- 
tinued inflammation  of  the  knee-joint,  affords  a  hint  at  the 
method  of  applying  mechanism  in  order  to  correct  the  deform- 
ity. It  is  obvious  at  a  glance  that  any  attempt  directly  to 
extend  the  tibia  upon  the  femur,  can  have  no  effect  in  causing 
the  head  of  the  tibia  to  glide  around  upon  the  femur  to  restore 
the  proper  rotundity  of  the  knee  and  the  natural  play  of  the 
articular  surfaces.  If  the  effort  is  successful  in  bringing  down 
the  tibia,  its  upper  extremity  must  remain  in  such  a  malposi- 
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tion  as  seriously  to  interfere  with  the  firmness  of  the  joint 
and  its  natural  freedom  of  movement. 

On  the  other  hand,  no  attempt  should  be  at  first  made  to 
change  the  angle  of  flexion.  The  leg  should  be  extended  from 
the  femur  in  the  direction  in  which  the  disease  has  left  it,  until 
the  muscles  and  ligaments  become  elongated.  The  parts  are 
thus  brought  to  a  condition  in  which  the  extended  position 
may  be  gradually  secured  by  the  proper  gliding  motion  of  the 
joint  surfaces. 

The  neglect  of  this  very  important  distinction  has  doubtless 
led  to  many  failures,  when  success  was  practicable.  It  applies 
to  all  extremely  flexed  joints,  especially  to  the  hip,  to  the 
elbow,  and  to  the  shoulder;  and  it  may  be  succinctly  stated 
as  a  rule,  to  extend  the  tendinous  and  ligamentous  fastenings 
first  and  change  the  angle  afterwards. 

It  will  be  easily  seen,  that  an  extension  in  the  direction  of 
the  acquired  deviation  may  be  borne,  which  could  not  be  toler- 
ated if  applied  directly  to  correct  the  malposition,  on  account 
of  the  extreme  pressure  of  joint  surfaces  upon  each  other, 
which  must  be  produced  by  the  long  leverage  of  the  bone  at- 
tempted to  be  reduced  to  position. 

This  distinction  has  been  most  clearly 
drawn  by  Dr.  H.  G.  Davis.  The  usual 
appliances  for  extending  limbs  which 
are  permanently  flexed  with  stiffened 
joints,  are  illustrated  by  these  plans 
from  Andrews,  Figs.  12,  13.  One  for 
the  hip-joint  and  the  other  for  that  of 
the  knee. 

The  artist  has  violated  one  of  the 
principles  inculcated,  by  making  the 
brace  in  each  figure,  which  is  length- 
ened by  a  screw,  apply  itself  to  the 
extremities  of  the  splint.  Greater 
power  is  obtained  in  this  way ;  but  in 
any  condition  approaching  that  of  Fig. 

11,  the  head  of  one  bone  will  tend  to       Apparatus  for  reducing  flex- 
revolve  in  its  new  position,  instead  of    ^Vs).11"  hipjoint  (from  An' 
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sliding  to  its  proper  place.  Besides,  the  pressure  fails  to  be 
equally  distributed  through  the  internode,  as  would  be  the 
case  if  the  pressure  were  made  upon  the  middle  part  of  each 
portion  of  the  double  inclined  splint. 

Another  objection  to  the  figures  is  the  want  of  elasticity, 
which  should  be  secured  by  elastic  rubber,  or  coiled  wire. 

Fig.  13. 


Apparatus  for  reducing  flexure  at  the  knee-joint  (from  Andrews). 

By  allowing  the  two  parts  of  the  brace,  which  extend  from 
one  portion  of  the  splint  to  the  other,  to  glide,  one  in  a  groove 
of  the  other,  and  attaching  a  strong  rubber  spring  (accumu- 
lator of  Barwell)  to  projecting  pins  upon  the  overlapping 
ends,  the  contraction  of  the  rubber  lengthens  the  brace,  but 
not  immovably. 

The  patient  gets,  by  this  means,  some  relief  from  the  con- 
tinuity of  pressure,  so  that  the  circulation  is  better  kept  up, 
and  ulceration  avoided.  A  similar  apparatus  may  be  applied 
to  the  upper  extremity  for  permanent  flexion,  with  the  same 
provision  for  elasticity. 

There  comes  sometimes,  an  immobility  of  the  radius  upon 
the  ulna,  following  fractures  (without  any  maladjustment  of 
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the  fragments),  and  also  following  rheumatism,  in  cases  in 
which  the  deposit  has  not  been  fully  absorbed. 

The  patient  can  be  instructed  to  produce  passive  motion 
with  the  hand  of  the  other  side,  and  to  employ  machinery  for 
the  same  purpose,  which,  from  being  more  ceremonious,  may 
come  to  be  more  faithfully  employed. 

Fig   14. 


This  figure,  from  Bonnet,  will  afford  a  hint  at  methods  of 
construction. 

Sometimes,  cases,  apparently  intractable,  yield  to  mechani- 
cal force,  proving  abundantly  successful.  I  quote  in  point,  an 
instructive  case,  also  from  Tamplin,  p.  169 : 

"In  one  case"  (of  false  anchylosis),  "which  arose  from  a 
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cart-wheel  passing  over  the  thigh,  just  above  the  knee,  there 
was  motion,  but  of  an  elastic  kind,  and,  after  the  leg  had  been 
forcibly  extended,  it  returned  with  an  impulse  to  its  contracted 
position,  without  the  flexors  acting  in  the  least,  so  that  it  was 
evident  there  was  some  adhesion  in  the  joint.  The  flexors  I 
divided,  however,  and  the  extension  was  kept  up  for  some 
weeks,  with  but  little  benefit,  and,  from  the  severity  of  the 
increasing  forcible  extension  necessary,  the  patient  suffered 
so  much  that  he  left  the  institution,  determined  to  submit  to 
no  more  treatment.  But,  after  a  few  weeks,  he  returned  peni- 
tent, when  I  again  operated,  and  resumed  extension.  We 
progressed,  as  heretofore,  very  slowly.  From  the  constant 
pressure  kept  up  on  the  anterior  part  of  the  thigh,  a  slough 
made  its  appearance,  upon  the  healing  of  which  I  resolved  to 
make  no  more  attempts,  and  informed  the  patient  that  I  feared 
nothing  further  could  be  done  for  him.  This  frightened  him, 
and  he  set  to  work  to  screw  his  leg  straight,  at  all  hazards, 
upon  doing  which,  a  sudden  and  loud  snap  was  heard,  com- 
pared by  the  other  f  atients  to  the  report  of  a  pistol,  and 
immediately  the  leg  could  be  placed  in  a  straight  position. 
He  has  left  with  a  comparatively  useful  limb." 

In  the  light  of  the  present  advancement  of  the  art,  the 
ligaments  of  this  joint  should  have  been  first  elongated  by 
persistent  extension  within  tolerable  limits,  and  the  limb 
straightened  afterward. 

The  division  of  tendons,  and  such  ligaments  as* can  be 
reached,  may  greatly  aid  the  effort  at  restoration,  and,  per- 
haps, if  there  is  any  degree  of  motion,  the  attempt  should  be 
made  to  convert  useless  limbs  into  useful  ones,  for,  after  the 
failure  of  strenuous  efforts,  the  patient  is  apt  to  be  more 
reconciled  than  before. 

The  division  of  the  muscles  themselves,  may  sometimes 
greatly  aid  in  the  restoration  of  the  proper  position.  In  the 
vicinity  of  large  arteries,  however,  the  subcutaneous  division 
is  not  free  from  danger,  however  skilled  the  operator  may  be 
in  anatomy,  for  their  may  be  deviations  from  the  usual  rela- 
tions. 
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It  is  probable  that  over-extension  or  interstitial  rupture  of 
contracture^,  muscles,  practised  while  the  patient  is  in  a  state 
of  complete  anaesthesia,  will  become  very  generally  substituted 
for  tenotomy  and  myotomy,  hitherto  often  found  necessary  in 
those  cases  in  which  the  sarcolemma  and  fascia,  among  and 
around  the  fasciculi,  resist  the  amount  of  extension  which  can 
be  endured  in  the  waking  state  without  great  suffering,  and 
also  in  those  cases  in  which  a  degree  of  extension  which  can 
be  tolerated,  increases  the  irritation  and  the  permanent  spasm 
from  reflex  action,  aggravating  the  nocturnal  starts  and  the 
whole  train  which  follows  irritation. 

These  operations  of  tenotomy  and  myotomy,  performed  to 
relieve  the  irritative  contraction  of  muscles  connected  with  the 
progress  of  joint-inflammation,  are  done  subcutaneously,  and 
in  a  state  of  complete  anaesthesia,  in  order  to  get  rid  of  the 
voluntary  and  reflex  causes  of  contraction ;  and  as  there  is 
always  some  danger  of  troublesome  hemorrhage  and  subsequent 
suppuration,  it  may  be  well,  while  the  patient  is  asleep,  to  prac- 
tise the  extreme  extension,  and  if,  after  the  expiration  of  a 
few  days,  the  expected  relief  is  not  afforded,  to  divide  the  ob- 
stinately contracting  muscles  or  their  tendons. 

In  bony  anchylosis,  or  in  close  false  anchylosis,  in  which 
the  ligamentous  joining  resembles  that  of  an  ununited  fracture, 
the  only  remaining  resource  is  Barton's  operation,  which  con- 
sists in  sawing  the  bone  and  removing  a  piece  of  such  a  shape 
as  to  permit  the  restoration  of  the  limb  nearly  to  its  original 
general  direction.  This  operation  was  originally  practised  by 
Dr.  Barton,  of  Philadelphia,  upon  the  lower  portion  of  the 
femur,  and  has  since  been  repeatedly  performed. 

This  operation  was  performed  upon  the  femur,  above  the 
trochanter  minor,  by  Dr.  L.  A.  Sayre,  of  New  York,  in  1862, 
making  a  movable  and  useful  joint;  a  tolerable  substitute  for 
the  hip-joint,  which  had  become  motionless  from  anchylosis. 
(See  Transactions  N.  Y.  State  Medical  Society,  1863,  p.  103.) 
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IV.  Accidents,  Breaking,  Tearing,  Bruising,  Burning, 
or  Freezing  the  Tissues,  followed  by  the  Loss  of  the 
Parts,  or  the  Failure,  Imperfection,  or  Perversion 
of  their  Union  or  Restoration. 

The  deformities  resulting  from  breaking  the  bones  and  tear- 
ing the  ligaments  are  more  easily  prevented  than  removed. 
These  accidents  are  sometimes  of  such  a  nature  as  to  render 
some  degree  of  deformity  unavoidable ;  but  in  those  cases 
much  may  be  done  by  skilful  management,  to  obviate  perma- 
nent malpositions  and  ill-shapes. 

The  discussion  of  the  treatment  of  fractures  and  dislocations 
is  outside  of  the  scope  of  this  paper.  Some  of  the  deformities 
after  fractures  admit  of  great  amendment  by  bending  the  new 
formed  bone,  when  the  deviation  of  the  long  axis  has  occurred 
from  neglect  of  extension  or  lateral  support,  or  from  premature 
use  of  the  limb,  and  when  the  remedy  has  not  been  delayed 
too  long ;  and  at  a  later  period,  by  refracturing  the  bone  and 
keeping  the  fragments  in  proper  relation  to  each  other  during 
the  period  of  repair ;  or  by  drilling  the  bone  to  secure  inflam- 
mation and  softening,*  and,  after  about  ten  days,  employing 
force,  applied  gradually,  to  secure  a  change  of  nutrition  with 
the  changing  shape,  or  applied  suddenly,  to  overcome  the  de- 
viation by  interstitial  fracture,  without  complete  solution  of 
continuity  of  the  bone. 

After  severe  bruises,  with  or  without  laceration  of  parts,  the 
destructive  inflammation  and  gangrene,  with  extensive  slough- 
ing of  intermuscular  tissue,  in  the  progress  of  areolar  ery- 
sipelas, the  greatest  attention  to  passive  movements  may  be 
necessary  during  the  period  of  repair,  to  prevent  the  forma- 
tion of  permanent  adhesions  and  malpositions,  and  to  stimulate 
the  absorption  of  the  organized  exudations,  before  they  have 

*  The  expedient  of  drilling  the  bone  was  performed  by  Dieffenbach  for  ununited 
fracture,  putting  ivory  pegs  into  the  holes.  Dr.  Detmold,  of  New  York,  practised 
the  drilling  without  the  pegs  in  1850.  Dr.  D.  Brainard,  of  Chicago,  reported  exper 
iments  with  this  expedient  in  1854.  See  New  York  Medical  Gazette,  edited  by  Dr. 
D.  Meredith  Reese,  October  12,  1850,  p.  232,  and  Trans.  Am.  Med.  Assoc,  1854. 
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assumed  such  density  of  structure  as  to  render  them  extremely 
difficult  of  elongation.  In  consequence  of  this,  it  may  be 
necessary  to  divide  them,  in  order  to  secure  the  proper  resto- 
ration of  position ;  and  where  the  integuments  are  involved, 
to  perform  plastic  operations,  to  cover  the  affected  parts  with 
healthy  integument. 

After  freezing,  the  indication  is  to  secure  sufficient  slowness 
in  the  thawing  of  the  parts,  by  the  employment  of  snow  or 
cold  water.  The  sloughing  of  integument  may,  in  some  cases, 
result  in  cicatrices,  resembling  those  from  burns,  and  requiring 
similar  treatment,  both  for  prevention  of  deformity  and  for  its 
correction. 

Burns  result  in  some  of  the  most  frightful  distortions,  ex- 
ceedingly difficult  to  prevent  by  extending  appliances,  and 
more  difficult  to  remove  by  any  means  except  the  excision 
of  the  cicatrix.  It  is  surprising  to  see  into  what  a  minute 
space  a  cicatrix  will  contract,  when  resistance  to  its  contraction 
is  removed. 

The  true  indications  in  the  treatment  of  burns,  with  refer- 
ence to  the  prevention  of  deformities,  are  to  moderate  the 
intensity  of  the  inflammation,  first,  by  the  local  employment  of 
turpentine  or  other  capillary  stimulants,  and  the  internal  admin- 
istration of  opiate  and  alcoholic  remedies,  to  counteract  shock 
and  to  annul  or  diminish  reflex  action  ;  then  to  exclude  air  and 
other  local  irritants,  by  the  application  of  flour,  eggs,  lead 
paint,  poultices,  &c,  and  to  control  the  general  circulation  by 
alvine  evacuants  and  veratrum  viride,  or  other  arterial  seda- 
tive ;  and,  finally,  with  the  commencement  of  granulation  and 
cicatrization,  to  support  the  general  powers  by  nourishing  food, 
and  tonics  if  need  be,  and  to  counteract  by  mechanical  appli- 
ances the  drawing  of  the  cicatrix.  By  this  means,  the  shorten- 
ing of  cicatrices  on  the  limbs  will  stretch  the  sound  skin  chiefly 
in  the  direction  of  the  circumference ;  and  when  the  contrac- 
tion of  the  cicatrix  has  become  complete  by  the  yielding  of  the 
skin  in  this  direction,  the  danger  of  distortion  from  the  longi- 
tudinal pull  is  chiefly  past. 

To  elongate  a  contracted  cicatrix,  in  order  to  remove  distor- 
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tions  already  produced  by  its  contraction,  is  altogether  impos- 
sible. The  correct  treatment  is,  to  remove  the  cicatrix  and 
supply  its  place  by  sound  skin  taken  from  neighboring  parts 
by  a  plastic  operation ;  and,  where  this  is  impracticable,  to  make 
a  free  incision  through  the  narrowest  part  of  the  contracted 
bridle,  to  straighten  the  limb  and  hold  it  in  its  restored  position, 
until,  by  the  contraction  of  the  cicatrix,  which  forms  anew,  the 
sound  skin  has  been  drawn  in  from  other  directions.  In  some 
cases,  an  elastic  retention  will  resist  the  pull  of  the  cicatrix,  at 
the  same  time  that  the  functions  of  the  muscles  and  joints  are 
preserved,  and  the  condensed  sub-cicatricial  tissue  is  more  read- 
ily loosened  up  by  the  to  and  fro  movement,  and  the  surround- 
ing integument  is  more  speedily  and  more  perfectly  enlarged, 
to  compensate  for  the  contracting  cicatrix.  A  rubber  spring  is 
most  convenient  for  this  purpose.  Where  the  situation  is  not 
upon  the  limbs,  but  upon  the  neck,  chest,  or  abdomen,  the  re- 
sistance to  the  contraction  of  the  cicatrix  is  more  difficult,  and 
is  sometimes  impossible.  Adhesive  plasters,  into  the  middle 
portions  of  each  strip  of  which  a  portion  of  a  rubber  ribbon  is 
inserted,  promise  more  than  any  other  expedients.  The  plaster 
must  inevitably  slide  somewhat,  and  the  rubber  will  secure  an 
efficient  pull,  notwithstanding  the  sliding,  and  that,  too,  with- 
out so  much  interference  with  the  ordinary  movements  as 
plaster  alone  imposes. 

For  closure  of  the  mouth,  generally  resulting  from  con- 
tracture of  the  masseter  and  temporal  muscles^  or  from  the 
contraction  of  a  cicatrix  consequent  upon  ulceration  or  slough- 
ing, a  very  convenient  method  of  extemporizing  a  lever  with 
which  to  act  upon  the  jaws  through  the  teeth,  is  to  straighten 
out  the  handles  of  a  tooth-forceps  and  put  a  thumb-screw 
through  one  of  the  handles. 

For  the  purpose,  however,  of  elastic  extension,  an  instrument 
may  be  made  on  the  principle  of  forceps,  in  which  the  tendency 
of  the  spring  is  to  open  instead  of  closing  the  blades.  It  will 
require  very  little  ingenuity  to  extemporize  an  instrument 
with  an  elastic  rubber  spring,  imitating  those  shears  in  which 
the  blades  open  by  closing  the  handles. 
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Among  the  deformities  arising  from  perversion  of  nutrition 
short  of  inflammation,  and  in  many  cases  not  easy  of  expla- 
nation, are  softening  of  bones  in  rickets  in  children,  and 
what  in  adults  we  translate  from  good  English  into  Latin, 
as  the  easiest  means  of  getting  a  technical  expression,  mol- 
lifies ossium,  resulting  in  distortion,  in  obedience  to  prepon- 
derance of  weight  or  muscular  contraction,  and  ending  in 
permanent  distortion,  as  the  lesion  of  nutrition  disappears. 

On  the  other  hand,  a  hypertrophy  occurs,  producing  an 
inequality  of  symmetrical  parts  and  a  deviation  to  one  side 
or  the  other  of  central  organs. 

The  septum  of  the  nose,  sometimes,  in  the  period  of  growth 
acquires  a  deviation  to  one  side,  diminishing  or  closing  one 
nostril,  and  affecting  the  appearance.  There  is  no  remedy 
for  this  but  steady  pressure,  and  the  best  fixed  point  is  ob- 
tained by  an  inflexible  band  around  the  head,  from  the  front 
part  of  which  an  elastic  rod  may  pass  down  by  the  side  of  the 
nose,  where  a  suitable  pad  may  be  the  interme'dium  of  the 
pressure  upon  the  nose.  An  extemporized  band  may  be  made 
by  making  a  hat  band  of  a  piece  of  hoop  iron  attached  to  a 
hat,  which  has  the  shape  of  the  head.  The  rim  and  crown  of 
the  hat  having  been  cut  away,  a  sleeping  cap  is  the  result, 
which  can  be  laid  aside  during  the  day.  The  pressure  upon 
the  septum  will  be  more  tolerable  by  inserting  a  short  piece 
of  a  rubber  tube  into  the  nostril,  on  the  convex  side  of  the 
distorted  septum,  which  of  course,  while  the  pressure  is  not 
applied,  will  tend  still  more  to  keep  the  affected  nostril  open. 

V.  Mutilation  of  Parts  designedly  done,  or  Force  or 
Restraint  artificially  applied,  like  the  Compres- 
sion of  the  Feet  of  the  Female  Children  of  Chinese 
Grandees,  the  Heads  of  some  American  Indian  Tribes, 
and  to  a  less  degree  the  feet  and  waists  of  gen- 
teely  educated  children  in  modern  american  and 
European  Society. 

We  laugh  at  the  tastes  and  usages  of  people  who  attempt 
to  secure  distinction  for  themselves  and  their  children,  by  com- 
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pression  and  mutilation  of  various  portions  of  the  body,  so 
that  a  lady  has  the  inimitable  distinction  of  requiring  to  be 
carried  everywhere  she  goes,  because  her  feet  have  been  pur- 
posely made  useless  to  her  ;  a  chief,  the  high  honor  of  having 
a  head  shaped  like  an  idiot's,  or  the  face  slit  in  various  parts 
for  the  insertion  of  trinkets.  But  it  may  justly  be  claimed, 
that  these  exhibitions  of  taste  are  reasonable,  compared  with 
the  practice  among  us  of  compressing  and  staying  up  the 
chests  of  growing  girls,  so  as  to  diminish  the  capacity  of  the 
lungs,  and  so  to  weaken  the  spinal  muscles  as  greatly  to  favor 
lateral  curvature. 

Ambrose  Pare,  in  the  sixteenth  century,  appropriately  re- 
marked: "I  may  not  omit  the  occasion  of  crookedness  that 
seldom  happens  to  country  people,  but  is  much  incident  to  the 
inhabitants  of  towns  and  cities,  which  is  by  reason  of  straight- 
ness  and  narrowness  of  the  garments  that  are  worn  by  them, 
which  is  occasioned  by  the  folly  of  mothers,  who,  while  they 
covet  to  have  their  young  daughters'  bodies  so  small  in  the 
middle  as  may  be  possible,  pluck  and  draw  their  bones  away, 
and  make  them  crooked." 

A  strange  sentiment  prevails  among  us,  that  narrow  feet 
indicate  refinement,  and  broad  feet,  vulgarity ;  and  so,  for- 
sooth, every  mother,  for  her  children,  and  all  vain  youth  of 
both  sexes  for  themselves,  must  compress  the  feet  with  shoes 
too  narrow  for  their  size,  until  a  portion  of  the  toes  ride  upon 
the  others,  and  the  whole  foot  is  so  compressed  as  to  fail  of 
the  graceful  elasticity  natural  to  it.  Not  the  least  deplorable 
condition  of  the  deformities  resulting  from  these  usages,  is  the 
impossibility  of  removing  in  the  adult  the  misshapes  acquired 
in  childhood  and  youth.  A  deformity,  admitted  to  be  such, 
may  be  subjected  to  treatment  early;  but  a  deformity,  deemed 
fashionable,  will  receive  no  attempt  at  remedy,  until  suffering 
prompts  the  victim,  too  late,  to  seek  relief. 

There  is  one  possible  good  of  these  deformities ;  that  is,  to 
convince  ignorant  people  that,  as  the  body  is  capable,  in  the 
growing  period,  of  having  these  abnormal  shapes  purposely 
produced,  so,  by  appliances  purposely  made,  deformities  may 
be  gradually  corrected. 


PART     SIECOItT  ID- 
PARTICULAR  DISEASES  AND  DEFORMITIES, 

Not  yet  Noticed,  or  only  Incidentally  Referred  to. 

Inflammation  of  the  Joints   of  the  Extremities  and 
Resulting  Deformities. 

I.  Hip  Disease — Morbus  Coxarius. — The  circumstances 
of  inflammation  of  this  joint  single  it  out  as  the  lion  of  its 
class.  It  is  the  joint  to  which  more  force  is  applied  than  to  any 
other  joint  in  the  body,  with  more  varied  and  more  extensive 
movements,  with  a  closer  contact  of  surfaces,  and  affording 
more  extensive  friction  surfaces  when  the  parts  are  inflamed. 
It  is  surrounded  by  stronger  and  more  numerous  muscles  than 
any  other  joint,  which,  when  spasmodically  contracting,  subject 
the  head  of  the  femur  and  the  upper  surface  of  the  acetabulum 
to  great  pressure.  On  this  account,  synovial  and  cartilaginous 
inflammation,  when  once  initiated,  is  more  aggravated  by  move- 
ment and  pressure,  than  in  any  other  joint.  The  depth  of  the 
joint  may  be  the  reason  for  the  obscurity  of  the  sensations  of 
discomfort  in  the  early  period  of  the  disease,  and  for  their 
reference  to  the  parts  lower  down,  and  especially  to  the  knee- 
joint. 

The  diagnosis  of  inflammation  of  the  synovial  membrane 
and  articular  cartilages  of  the  hip-joint,  commencing  in  the 
usual  subacute  form,  is  so  obscure  as  never  to  be  made  out  by 
a  non-medical  observer  in  the  early  period. 
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The  patient,  if  a  child,  is  observed  to  trip  and  fall  down 
with  unusual  frequency,  and  to  complain,  especially  at  night, 
of  pain  in  or  about  the  knee-joint. 

This  leads  parents  to  suppose  that  the  disease  is  in  the  knee, 
though  there  is  neither  swelling  nor  sensitiveness  to  pressure 
in  or  about  the  knee.  No  movement  of  the  limb  in  the  early 
period  will  give  rise  to  pain  in  the  hip-joint,  because  the 
parts  thus  far  affected  are  destitute  of  nerves  of  sensation. 

It  may  be  observed,  however,  that  there  is  a  flattening  of 
the  gluteal  muscles  of  the  affected  side,  compared  with  the 
opposite,  and  that  in  walking,  the  movements  of  the  affected 
side  are  less  free  than  those  of  the  opposite.  Pain  in  the  hip- 
joint  itself,  is  a  later  symptom,  arising  after  the  sensitive 
nerves  of  the  bone  have  become  involved,  and  accompanying 
an  apparent  shortening  of  the  limb. 

An  apparent  elongation  of  the  limb  is  an  early  symptom, 
attracting  the  attention  of  parents  and  nurses  before  there 
is  usually  much  complaint  by  the  patient. 

This  apparent  elongation  of  the  limb  arises  from  the  tilting 
of  the  pelvis,  and  may  be  a  movement,  in  which  the  lumbar 
and  ilio-lumbar  muscles'relax,  to  secure  sympathetic  relaxation 
of  the  ilio-femoral  muscles  of  the  same  side,  and  thus  diminish 
the  pressure  of  the  joint  surfaces.  After  the  period  of  mus- 
cular spasm  has  arrived,  this  is  all  reversed ;  the  lumbar  and 
ilio-lumbar  muscles  contract  in  their  turn,  from  sympathy 
with  the  irritant  contraction  of  the  ilio-femoral  muscles. 

This  primary  dropping  of  the  affected  limb  may  be  taken 
as  a  hint  at  the  correct  mechanical  treatment  in  all  stages. 
This  branch  of  treatment,  in  the  early  period  of  the  disease, 
has  been  sufficiently  discussed ;  but  in  the  periods  of  more 
aggravated  suffering,  its  importance  needs  still  more  to  be 
enforced ;  and  this  can  best  be  done  in  connection  with  the 
farther  notice  to  be  taken  of  the  pathology.  As  a  most  im- 
pressive presentation  of  the  subject,  attention  is  invited  to  the 
following  quotations  from  Barwell  "  On  the  Joints,"  p.  312  : 

"  The  nervo-muscular  phenomena  in  hip-disease  are  so  promi- 
nent and  remarkable,  that  their  evident  results,  as  seen  in  the 
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posture  and  apparent  length  of  the  limb,  have  chiefly  attracted 
the  attention  of  surgeons ;  and  yet,  the  peculiar  influence 
which  they  have  upon  the  continuance  of  the  malady,  has 
escaped  notice.  Be  it  observed,  that  the  constant  and  violent 
contraction  does  not  simply  produce  ad-  or  ab-duction,  accord- 
ing as  one  or  the  other  set  of  actions  may  prevail ;  but  as, 
from  the  direction  of  the  muscles,  it  is  evident,  it  must  draw 
the  thigh  up  and  cause  the  head  of  the  femur  to  press  abnor- 
mally against  the  acetabulum.  Thus,  the  pristine  inflammation, 
having  produced  a  contraction,  the  head  of  the  thigh-bone 
begins  to  press  with  abnormal  force  and  constancy  in  the  up- 
ward direction To  prove  this  position,  we  have 

only  to  look  at  a  pathological  museum.  We  shall  find  a  few 
specimens  in  which  the  action  is  distributed  over  the  whole 
joint  surface;  a  very  few  indeed,  in  which  the  inflammation 
has  chiefly  attacked  the  lower  portion  or  anterior  part  of  the 
acetabulum  and  femur;  but  in  a  proportion  so  large  as  to  render 
the  above  examples  mere  exceptions,  the  upper  lip  of  the  co- 
tyloid cavity  and  the  corresponding  portion  of  the  head  of  the 
femur  are  ulcerating,  while  all  the  rest  of  the  bone  may  be 
untouched.  Such  constancy  of  action  can  only  be  accounted 
for  by  the  fact  that  abnormal  muscular  contraction  produces 

pressure,  and  thereby  ulceration  of  the  parts Thus, 

the  acetabulum  is  made  to  travel  upward  and  also  inward, 
whereby  an  opening  into  the  cavity  of  the  pelvis  is  not  unfre- 
quently  produced.  I  say,  that  such  evident  yielding  to  pres- 
sure is  not  an  exceptional  case,  but  is  the  rule ;  that,  when  we 
find  a  hip-joint  ulcerating  in  any  other  way  and  position,  it  is 
that  some  rare  circumstance  has  caused  a  primary  ostitis  in 
that  particular  spot.  It  must  also  be  remarked,  that  as  the 
head  of  the  femur  travels  upward,  producing  ulcerative  ab- 
sorption in  that  part,  against  which  it  so  abnormally  presses, 
it  causes  beyond  that  point,  an  additional  growth  of  bone, 
forming  a  new  lip  to  the  new  cavity." 

Page  317.  "  Dislocation  of  the  head  of  the  femur,  from  dis- 
ease, or  spontaneous  dislocation  as  it  is  called,  is  an  occur- 
rence so  unusual,  that  one  is  astonished  at  the  general  credence 
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in  its  frequency.  It  is  only  about  ten  or  fifteen  years  ago,  that 
every  hip-joint  disease  was  supposed  to  end  in  this  way ;  but, 
if  a  search  be  made  in  the  College  of  Surgeons,  St.  Thomas's, 
St.  Bartholomew's,  or  others  of  our  great  pathological  mu- 
seums, there  will  be  found  very  few  specimens  exhibiting, 
simultaneously,  the  signs  of  morbus  coxarius  and  spontaneous 
dislocation. 

"  On  the  other  hand,  it  is  by  no  means  uncommon,  to  find  the 
head  and  neck  of  the  femur  shrivelled  to  little  more  than  a 
button-like  projection,  the  acetabulum  quite  altered  in  form 

and  place,  and  yet  the  bone  retained  in  its  cavity 

Spontaneous  dislocation  occurs  only  in  cases  of  so  cachectic 
a  character  that  new  bone  is  not  produced  beyond  the  focus 
of  suppuration." 

In  the  Wistar  and  Horner  Museum,  University  of  Pennsyl- 
vania, Philadelphia,  is  an  interesting  specimen,  No.  2148,  of 
destruction  of  the  greater  portion  of  the  head  of  the  left 
femur,  in  an  adult.  The  surface  of  the  acetabulum  is  rough- 
ened, while  its  rim  is  elevated  by  new  growth  of  bone  making 
a  deeper  cup.  The  surrounding  bony  surface  is  roughened, 
but  there  is  no  evidence  of  there  having  been  dislocation. 

A  rare  and  interesting  specimen  of  bony  anchylosis  of  the 
hip-joint,  is  in  Dr.  Pancoast's  collection  in  the  Jefferson  Med- 
ical College,  Philadelpha.  The  specimen  is  that  of  an  adult, 
but  is  not  numbered. 

The  head  of  the  left  femur  is  fused  upon  the  lower  rim  of 
the  acetabulum  with  partial  dislocation  directly  downward,  so 
as  to  leave  empty  the  upper  half  of  the  acetabulum,  which  at 
the  same  tinfe  is  partially  filled  with  bony  deposit. 

The  head  of  the  femur  is  at  the  same  time  rotated,  so  as 
to  carry  the  shaft  of  the  femur  directly  up  along  the  side  of 
the  trunk. 

Specimen  215,  in  the  cabinet  of  the  Medical  College,  Bos- 
ton, exhibits  an  anchylosed  hip-joint,  in  an  adult. 

The  trochanter  major  lies  so  closely  upon  the  ilium,  as  to 
show  that  the  head  of  the  femur  had  been  in  great  part  de- 
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stroyed,  before  the  joint  became  obliterated  by  the  new  bony 
deposit. 

This  case  was  evidently  one  of  morbus  eoxarius,  and  not  one 
of  rheumatism. 

Apparent  Dislocation. — These  figures  (Fig.  15),  afford  a 
good  illustration  of  what  passes  for  dislocation  after  hip  dis- 

Fig.  15. 


Apparent  Dislocation  after  Hip  Dispase. 


ease.  The  half-grown  boy,  from  whom  these  sketches  were 
taken,  had  recovered  from  hip  disease  without  mechanical 
treatment,  and  his  physician,  an  intelligent  man,  supposed  the 
shortening  to  result  from  dislocation.  It  was  soon  shown  by 
measurements,  that  the  distance  from  the  superior  anterior 
spinous  process  of  the  ilium  to  the  internal  malleolus,  was  as 
great  on  one  side  as  the  other,  when  the  sound  side  was  brought 
forward  to  correspond  with  the  other.  The  apparent  short- 
ening was  made  in  part  by  a  lateral  tilting  of  the  pelvis,  and 
in  part  by  the  permanent  flexion  of  the  thigh  upon  the  pelvis. 
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The  case  was  also  supposed  to  be  one  of  anchylosis,  but  a  care- 
ful examination  proved  the  existence  of  motion,  though  only 
to  a  very  limited  extent. 

The  case  is  introduced  as  a  representative  illustration  of  the 
sequel  of  scrofulous  inflammation  of  the  hip-joint,  proceeding 
to  destruction  of  substance  of  ligament  and  bone,  and  recover- 
ing without  mechanical  restraint  to  obviate  the  stiffness  and 
permanent  flexion  with  adduction  and  inversion  which  natu- 
rally result. 

The  illustration  will  also  help  us  farther  along  to  appreciate 
the  compensating  capability  of  the  spinal  column. 

II.  Inflammation  of  the  Knee-Joint  appears  in  the  same 
classes  of  tissues,  in  the  same  forms,  with  the  same  course  and 
termination  as  in  the  hip-joint,  only  that  the  thinnness  of  cov- 
ering over  the  knee-joint  renders  the  early  diagnosis  less  ob- 
scure. There  is  less  danger  of  being  misled  by  the  sympa- 
thetic pains  which  so  often  deceive  in  the  early  period  of  hip- 
disease.  The  indications  for  treatment  are  in  all  respects  the 
same,  and  the  facility  of  extension  is  greater.  While  the 
swelling,  and  tenderness  on  pressure,  about  the  hip-joint  some- 
times renders  it  necessary  in  treatment  to  make  counter-exten- 
sion from  the  chest,  this  expedient  is  rarely  necessary  in  dis- 
ease of  the  knee-joint.  The  cases  of  white  swelling  of  the- 
knee,  in  which  chest  counter-extension  will  be  most  often 
found  advantageous,  are  those  in  Avhich  extreme  flexion  has 
already  occurred,  with  purulent  burrowing  tracks  among  the 
muscles  of  the  thigh.  By  this  mode  of  applying  extension, 
the  posterior  part  of  the  leg  will  be  the  only  part  of  the 
affected  limb  subjected  to  pressure.  This  mode  is  equally 
applicable  to  flexion  of  the  knee  and  of  the  hip-joints,  and 
permits  a  considerable  freedom  of  movement  to  the  pa- 
tient. With  elastic  fastenings,  the  muscles  are  permitted  to 
contract  and  relax,  securing  to  the  joints  a  healthier  nutrition 
than  attends  a  uniform  unyielding  pull.  At  length,  when  the 
limb  is  brought  out  to  some  approach  to  a  straight  position, 
•  the  counter-extension  can  be  changed  from  the  chest  to  the 
groin  or  the  ischium,  or  to  both  combined. 
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III.  Inflammation  op  other  Joints. — Inflammation  of  the 
ankle,  of  the  tarsal  and  phalangeal  joints,  hardly  admit  of 
extension,  nor  is  deformity  one  of  the  frequent  results,  though 
stiffness  may  ensue.  In  the  upper  extremity,  extension  is 
practicable,  but  not  so  necessary,  because  the  muscles  are  less 
strong,  and  in  walking,  there  is  no  push  upon  the  bones,  as  in 
the  lower  extremities,  and  besides,  in  the  upright  position,  the 
weight  of  the  limb  amounts  to  a  moderate  extension. 

Inflammation  of  a  metacarpo-phalangeal  joint  may  require 
extension,  to  avoid  both  stiffness  and  deformity,  and  this  is 
easily  effected  by  passing  a  rubber  ribbon  over  the  space  be- 
tween the  thumb  and  the  forefinger,  and  attaching  each  end  of 
this  ribbon  to  the  proximal  end  of  a  small  splint,  reaching 
from  the  lower  end  of  the  radius,  to  a  point  a  little  beyond 
the  end  of  the  affected  finger,  to  which  the  distal  end  of  the 
splint  is  attached  by  isinglass  plaster.  The  slight  but  constant 
pull,  may  save  the  finger  from  being  rendered  useless  by  stiff- 
ness or  permanent  flexion,  or  both  combined,  at  the  same  time 
that  the  extension  is  a  source  of  comfort  to  the  patient. 

Apparatus  for  Extension. — The  pioneer  in  the  introduction 
of  practicable  forms  of  apparatus  to  answer  the  purpose  of  ex- 
tension, is  doubtless,  Dr.  Henry  G.  Davis,  of  New  York.  In  a 
paper  which  he  published  in  the  American  Medical  Monthly,  for 
May,  1856,  referred  to  in  his  paper  in  the  Transactions  of  the 
American  Medical  Association,  1863,  he  says  :  "  There  is  one 
point  in  my  mode  of  making  extension,  which  I  think,  from 
the  long  experience  I  have  had  in  its  use,  would  be  an  improve- 
ment in  the  general  mode,  and  it  is  equally  applicable  to  all  ex- 
tensions and  counter  extensions,  those  of  fracture  as  well  as 
contracted  muscles,  viz.,  the  use  of  rubber  as  an  extending 
power.  This  will  act  steadily  and  gradually,  without  any  vio- 
lence, and  with  very  little  suffering,  in  comparison  with  perma- 
nent fixtures.  When  contracted  muscle  is  to  be  overcome,  it 
steadily  wearies  it,  until  it  quietly  comes  off  conqueror. " 

We  are  permitted  to  copy  the  following  cuts  and  descriptions 
of  apparatus  from  Dr.  Davis's  report  in  Trans.  Am.  Med.  As- 
sociation, for  1863 : 
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"The  apparatus,  by  means  of  which  my  treatment  embody- 
ing the  principles  advocated  in  this  paper  can  be  carried  into 
effect,  is  simple  and  easily  explained. 

"It  must  be  borne  in  mind,  that  I  have  already  said  that 
the  essential  parts  of  the  apparatus  are,  means  of  exerting  an 
elastic,  continually-extending  force  on  one  side,  and  a  resisting 
counter-extending  one  on  the  other. 

"  The  modifications  it  undergoes  to  adapt  it  to  the  various 
regions  of  the  body,  every  physician  can  readily  understand. 
I  shall  describe  particularly  the  splint  as  applicable  to  the 
hip-joint.  Reference  to  the  wood-cut  (Fig.  16)  annexed  will 
further  aid  the  reader. 

Fig.  16. 


"  An  elastic  perineal  band  (g  in  the  figure)  really  constitutes 
the  extending,  adhesive  plaster  strapping  around  the  limb, 
concentering  at  a  point  a  little  above  the  external  malleolus, 
the  counter-extending  power,  while  a  metallic  splint  (b,  c,  d, 
e),  is  stretched  between  these,  and  enables  them  to  fulfil  the 
indications  proposed. 

"  The  splint  is  composed  of  four  parts,  viz.,  an  upper  or 
pelvic  portion  (a  in  the  figure),  a  thigh  portion  (J),  a  leg  por- 
tion (d),  and  an  ankle  portion  (e). 

"  The  thigh  portion  consists  of  a  metallic  tube  curved  above 
(6),  to  correspond  to  the  convexity  of  the  thigh,  and  ending 
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below  in  a  short,  straight  piece,  to  which  a  long  iron  double- 
threaded  screw  (c),  also  hollow,  is  firmly  secured.  The  leg 
portion  is  a  straight  metallic  tube  (d),  closely  investing  the 
screw  (<?),  and  projecting  but  little  beyond.  It  is  attached  to 
the  ankle  portion  (e)  in  such  a  way  that,  in  revolving  it,  in 
order  to  lengthen  or  shorten  the  instrument,  only  the  screw 
investment  with  its  nut  is  turned,  while  the  ankle  portion 
remains  unmoved.  This  ankle  portion  (e)  consists  of  a  trian- 
gular-shaped, flat  piece  of  metal,  covered  by  a  buckle  (as  seen 
in  the  figure). 

"  The  pelvic  portion  (a)  is  more  complicated  than  the  others. 
A  slightly  curved  strip  of  steel  half  an  inch  or  more  wide,  from 
four  to  six  inches  (both  the  length  and  width  varying  according 
to  the  size  of  the  whole  splint)  long,  is  riveted  through  its  cen- 
tre to  the  free  extremity  of  the  thigh  portion,  and  admits  of 
rotary  motion.  At  one  end  of  this  strip  of  steel  a  buckle,  and 
at  the  other  the  perineal  band  is  attached,  and  the  whole  of  it 
is  well  cushioned.  The  perineal  band  is  formed  of  two  bands 
(/  and  g),  of  a  length,  width,  and  strength  varying  according 
to  the  size  of  the  apparatus  and  the  circumstances  of  its  appli- 
cation. One  (/)  is  longer  than  the  other  and  inelastic,  being 
made  entirely  of  strong  cottor*  or  linen  webbing,  the  other  [g] 
is,  as  it  were,  an  oblong  bag  of  India-rubber  webbing  (formed 
by  sewing  two  strips  of  rubber  webbing  together)  filled  with 
sawdust,  obtained  by  sawing  across  the  fibre  of  pine  wood  (not 
lengthwise),  tipped  at  each  end  with  some  of  the  inelastic  web- 
bing (such  as  (/)  is  made  of).  While  the  inside  elastic  band 
keeps  up  the  extension  Required,  the  inelastic  sustains  any 
weight  that  exceeds  the  extending  force  as  then  applied  to  the 
patient.  It  is  this  arrangement  that  enables  the  weight  of  the 
body  to  be  borne  without  harm,  as. in  walking,  and  that  pre- 
vents injury  from  excessive  weight  or  pressure  upon  the  articu- 
lating surfaces  in  cases  of  accident.  Thus,  for  instance,  the 
head  of  the  femur  would,  in  walking,  be  violently  thrust  up- 
ward, as  the  elastic  band  would  yield  to  an  increased  weight, 
were  there  no  inelastic,  unyielding  band  to  prevent  it ;  yet,  it 
is  obvious  that  this  inelastic  band  does  not  interfere  with  the 
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Fig.  18. 


predetermined  amount  of  tension  to  be  exerted  by  the  elastic 
one.  (This  amount  of  extension  is  determined  and  regulated 
as  follows  :  Buckle  the  two  bands  unequally,  i.  e.,  let  the  loop 
formed  by  the  outside  band  be  longer  than  that  of  the  inside, 
and  attach  a  weight  to  the  latter.  The  number  of  pounds 
requisite  to  stretch  the  one  loop  to  the  exact  length  of  the 
other  represents  the  amount  of  extending  force  the  instrument 
will  exert,  when  exactly  thus  buckled,  when  applied  upon  the 
limb. 

"  I  will  add  that  here  the  amount 
of  extending  force  should  be  ascer- 
tained in  every  instance  before  fast- 
ening the  splint  upon  the  patient ; 
this  amount  is  not  to  be  varied  by 
altering,  by  means  of  the  screw, 
the  length  of  the  instrument,  but 
by  adjusting  the  two  bands.) 

"  I  have  foun ' 
the  rubber  web- 
bing, with  nap- 
kin protection  to 
the  skin,  to.  be 
much  superior  to 
the  rubber  tub- 
ing. The  tubing 
is  seldom  of  the 
right  elasticity, 
and  is  more  lia- 
ble to  heat  and 
excoriate  the 
skin  than  the 
webbing,  for  the 
reason  that  it 
does  not  absorb 
the  secretions, 
nor  allow  the  air  to  come  in  contact  with  the  skin. 

"  The  granular  stuffing  moves  easily  on  itself  and  displaces 
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Fig.  19. 


readily,  so  as  to  equalize  the  pressure,  as,  for  instance,  over  the 
adductor  tendons  in  the  groin. 

"  The  long  splint  is  best  adapted  to  the  majority  of  cases. 
Some  years  ago,  I  was  in  the  habit  of  applying  a  shorter  one 
(Fig.  17)  to  the  femur  alone.  This  leaves  the  knee  at  liberty, 
and  in  so  far  is  an  accommodation  to  the  patient,  but  other- 
wise is  not  so  effectual. 

"  I  also  generally  use  the  long 
splint  for  disease  of  the  knee-joint, 
applying  the  adhesive  plaster  only 
to  the  tibial  portion  of  the  limb.  I 
have  devised,  however,  a  very  con- 
venient instrument  (Figs.  18  and 
19)  for  extension  at  the  knee-joint, 
that  admits  of  flexion  and  exten- 
sion of  that  joint,  which  in  cases 
not  too  severe  is  sufficiently  effec- 
tual. 
•"Extension  should  be  constant; 

Fig.  21. 


Fig.  20. 


when  not  accomplished  by  the  splint,  it  should  be  by  means  of 
a  weight  and  pulley. 
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"Mode  of  Application. — Cut  from  a  piece  of  adhesive  plas- 
ter, spread  on  twilled  goods  and  kept  until  the  oil  entering 
into  its  composition  has  become  oxidized,  two  strips  from  1J 
to  1J  inches  wide,  of  the  length  of  the  limb  from  the  pubis  to 
the  malleolus,  and  two  strips  a  little  narrower  in  proportion 
to  the  others,  but  one  and  a  half  times  as  long.  Fold  about 
an  inch  and  a  half  of  one  extremity  of  each  of  the  first  cut 
strips  upon  itself,  the  adherent  sides  to  each  other,  and  apply 
one  on  the  outside  and  one  on  the  inside  of  the  limb,  com- 
mencing with  the  folded  end  about  two  inches  above  the  outer 
and  inner  malleoli,  and  extending  it  up  in  a  straight  line. 

"  The  other  two  strips  are  applied  spirally  around  the  limb 
as  follows  :  Commence  on  the  lower  or  folded  extremity  of  the 
straight  strip  above  the  outer  malleolus,  and  wind  around  in 
front  and  back,  so  that  the  two  spiral  strips  meet  in  front,  a 
little  distance  above  the  patella  (as  very  well  depicted  in  the 
wood-cut  Fig.  20). 

"Next,  sew  a  piece  of  firm,  inelastic  (linen  or  cotton)  web- 
bing, about  1£  inches  wide  and  six  to  eight  inches  long,  to 
the  lower  extremity  of  each  straight  strip,  taking  particular 
care  to  include  in  the  attachment  the  ends 
of  both  spiral  strips  above  the  external  mal- 
leolus. The  limb  is  then  closely  and  firmly 
enveloped  with  a  common  roller  bandage, 
from  the  foot  upwards  (as  shown  in  Fig.  21), 
the  pieces  of  webbing  only  being  left  outside 
free.  Now  buckle  the  ankle  portion  of  the 
splint  upon  the  external  face  of  the  limb  by 
means  of  the  webbing ;  protect  the  skin  of 
the  groin  and  parts  to  be  covered  by  the 
perineal  band  by  a  piece  of  old,  soft  napkin 
or  table  linen,  several  times  folded  and  se- 
cured by  a  few  stitches;  and  having  pre- 
viously adjusted  the  two  bands  composing 
the  perineal  band,  as  already  mentioned, 
fasten  the  latter  around  the  thigh,  always  taking  care  to  have 
the  buckle  on  the  pelvic  portion  of  the  splint  in  front ;  the 
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screw  of  the  splint  regulates  its  length,  so  that  the 
required  amount  of  extension  can  be  secured.  When  '  24' 

all   is  correctly  arranged,   and   proper   extension 

Fig.  23. 


made,  the  upper  extremity  of  the  splint  should  fall  just  below 
the  crest  of  the  ilium." 

Figs.  22  and  23  are  further  modifications  of  extending  ap- 
paratus, and  Fig.  24  illustrates  the  manner  of  connecting  and 
fastening  the  two  portions  of  the  extending  shaft. 

Fig.  25.  Fig.  26.  ' 


Dr.  Sayre's  splint,  with  a  wheel  and  ratchet  Barwell's  splint  for  hip-disease,  with  a 

extension.  pelvic  band  tor  fixing  the  upper  end  of 

the  splint. 

Dr.  Vedder,  of  New  York  (now  deceased),  modified  Dr. 
Davis's  splint,  chiefly  by  making  the  extending  shaft,  in  great 
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Fig.  27. 


part,  of  wood,  which  slides  in  a  metallic  trough,  and  fastens 
by  a  catch  falling  between  the  teeth  of  a  ratchet.  The  coun- 
ter-extension, as  in  the  apparatus  of  Davis,  is  the  usual 
oblique  band  over  the  groin  and  perineum. 

Dr.  Lewis  A.  Sayre,  of  New  York,  has  made  a  very  compact 
and  beautiful  modification  of  Davis's  splint,  shown  in  Fig.  25, 
manufactured  by  Otto  &  Reynders.  Provision  is  made  for 
adhesive  plaster  extension  on  both  sides  of  the  leg,  by  a  bow 
which  makes  a  half  circle  anteriorly.  In  the  figure,  two 
transverse  pieces  are  shown  for  greater  strength. 

Dr.  C.  F.  Taylor,  of  New  York,  has 
also  a  modification  of  Davis's  splint. 
The  cross-piece  at  the  upper  end  of  the 
splint,  with  either  a  vibratory  or  a  uni- 
versal motion,  seen  in  the  figure  of 
Sayre's  splint,  which  is  not  in  Davis's 
earlier  apparatus,  was  suggested  by  Dr. 
Taylor.  The  object  of  this  is  to  prevent 
the  too  close  pressure  of  the  perineal 
band  anteriorly,  and  to  increase  the  ease 
with  which  the  apparatus  fits  in  flexion 
and  extension  of  the  thigh. 

Mr.   Richard   Barwell,    of    London, 
|  has    also   a   less   ingenious    extending 

I  apparatus,  shown  in  Fig.  26. 

Dr.  Edmund  Andrews,  of  Chicago, 
has  devised  an  extending  apparatus,  in 
which  the  extending  shaft  is  made  of 
gas-pipe,  with  a  screw  extension,  as  in 
the  apparatus  of  Davis;  but  Dr.  An- 
drews places  the  splint  upon  the  inside 
of  the  limb,  with  a  sort  of  crutch-head, 
fitted  to  the  shape  of  the  coverings  of 
the  pubis  and  ischium,  to  receive  the 
weight  of  the  body  in  walking,  and  to 
be,  at  all  times,  the  medium  of  counter-extension,  or,  more 
properly,  counter-pressure. 


Dr  Andrews's  inside  splint, 
with  ischiatic  crutch-head,  for 
hip-disease. 
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Fig.  28. 


All  these  forms  of  extending  apparatus  require  more  skill 
in  constructing  them  than  the  general  practitioner  can  ordi- 
narily find  in  his  nearest  blacksmith  and  carpenter,  and  I 
have  endeavored  to  perfect  a  plan  of  apparatus  which  will  ena- 
ble all  practitioners,  both  in  town  and  country,  to  give  their 
poorest  patients  benefits  of  treatment  which,  for  practical  re- 
sults, may  be  equal  to  that  of  experts  in  this  particular  branch. 
After  trials  of  various  forms,  I  have  settled  down  upon  the 
plan  illustrated  in  Fig.  28.  The  shaft  is  placed  upon  the 
outside  of  the  limb,  and  a  collar  is  adapted  to  the  thigh,  to 
press  like  a  crutch  upon  the  ischium. 
The  whole  splint  (adapted  to  the  left 
side)  is  seen  in  an  oblique  aspect.  The 
shaft  is  of  hard  wood,  and  has  the  collar 
for  the  ischium  upon  the  upper  end 
(lower,  as  seen  in  the  cut),  and  upon 
the  other  end,  an  iron  foot-rod,  which 
is  intended  to  pass  through  the  heel 
of  the  shoe.  The  shaft  is  made  so  long 
that  the  weight  of  the  body  cannot 
come  upon  the  foot.  The  collar,  which 
can  be  made  of  hoop-iron  by  any  black- 
smith, is  about  -J- 1  of  a  circle — T8g 
behind,  and  T6g  before — and  should  be  carefully  padded. 

For  children,  this  should  be  temporary,  and  made  of  cotton 
and  muslin,  in  order  that  it  can  be  easily  and  cheaply  renewed 
as  often  as  it  becomes  wet. 

The  small  figure  is  an  end  or  profile  view  of  the  iron  collar 
attached  to  the  end  of  the  wooden  shaft. 

The  shaft  may  be  made  extensible  and  adjustable,  but  this 
requires  the  skill  of  a  professional  instrument  maker,  and  is 
expensive,  while,  if  made  for  a  particular  individual,  there  is 
no  advantage  in  it. 

In  an  extemporized  apparatus,  the  ischiatic  collar  can  be 
screwed  on  to  the  shaft,  higher  or  lower,  until  the  right  point 
is  obtained,  when  the  shaft  can  be  cut  off  above  the  collar. 
The  collar  should  be  bevelled  behind,  to  apply  to  the  ischium 


I^cliiatic  crutch  for  extension 
in  diseases  of  the  hip  and  knee- 
joints.  The  small  figure  is  a 
profile  of  the  collar  attached  to 
the  end  of  the  staff. 
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without  discomfort,  but  in  front  this  is  not  necessary.  The 
open  space  comes  opposite  the  great  vessels  descending  from 
the  groin.  The  collar  is  such  a  segment  of  a  circle  as  not  to 
need  a  strap  to  hold  it  in  position. 

It  frequently  occurs  that  the  swelling  and  sensitiveness  of 
parts  in  the  vicinity  of  the  hip-joint  forbid  the  use  of  the  col- 
lar. The  use  of  the  perineal  band  is  often  forbidden,  also,  by 
the  same  condition,  driving  the  operator  to  the  employment 
of  a  weight  over  a  pulley  for  extension.  In  this  case,  the 
weight  of  the  body,  while  the  limb  is  elevated,  makes  the 
counter-extension. 

In  many  cases,  counter-extension  from  the  chest  will  be 
found  more  convenient,  permitting  the  patient  to  be  turned 
over,  though  subjected  to  the  straight  position. 

With  the  disappearance  of  the  local  tenderness  and  swelling, 
more  portable  apparatus  can  be  employed. 

Attachment  for  Extension. — The  readiest  and  most  efficient 
expedient  for  extension,  at  the  same  time  that  no  inconvenient 
projection  is  necessarily  made  beyond  the  foot,  is  that  invented 
by  Barwell,  and  figured  in  his  little  book,  The  Cure  of  Club- 
Foot.  It  consists  in  attaching  a  parallelogram  of  tin  to  the  leg, 
by  means  of  adhesive  plaster,  so  as  to  get  the  point  of  attach- 
ment of  the  extending  agent  near  the  knee-joint.  A  spring  of 
elastic  rubber  or  a  spiral  steel  spring  can  then  be  attached, 
above,  to  the  upper  end  of  this  piece  of  tin,  and  below,  to  the 
lower  end  of  the  extending  shaft,  which  may  terminate  either 
above  or  below  the  foot.  Fig.  29  illustrates  the  mode  of  ap- 
plying the  tin  and  plaster. 

For  the  purpose  here  contemplated,  one  parallelogram  of  tin 
should  be  placed  on  one  side,  and  another  on  the  opposite  side. 

By  means  of  this  expedient  and  the  ischiatic  crutch,  extension 
upon  the  hip-joint  and  the  knee-joint  can  be  kept  up  while  the  pa- 
tient walks  about,  the  whole  weight  of  the  body  coming  upon  the 
shaft  of  the  crutch,  and  being  received  by  the  ischium.  The 
muscles  passing  the  hip-joint,  direct  the  movements  of  the  limb, 
but  impose  no  pressure  upon  the  hip-joint,  their  own  contraction 
being  counteracted  by  the  spring  which  makes  the  extension. 
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It  is  convenient  to  attach  a  pretty  long  heel  to  the  shoe, 
with  a  hole  in  it  just  large  enough  to  receive  the  angular  spike 

Fig.  29. 


Barwell's  method  of  attaching  a  piece  of  tin  W  the  leg. 

d  The  lower  end  of  a  strip  of  plaster  attached  to  the  leg,  and  upon  the  outside  of  which,  the 
tin,  e,  is  applied.  The  plaster  is  then  turned  up  against  the  tin,  and  circular  strips  of  piaster 
are  applied,  covered  by  a  roller,  f.  A  loop  for  the  attachment  of  the  extending  spring.  6, 
represents  a  loop  of  plaster  attached  to  the  foot  in  the  treatment  of  talipes  valgus.  This  is  the 
position  which  the  termination  of  the  splint  occupies. 

upon  the  lower  end  of  the  shaft.  As  this  passes  through  the 
heel  of  the  shoe,  any  pull  upon  the  shoe  expends  its  force  upon 
the  shaft,  through  which  it  finally  comes  upon  the  ischium. 
When  the  pressure  upon  the  ischium  becomes  in  any  degree 
uncomfortable,  the  patient  puts  his  hand  upon  the  upper  end 
of  the  shaft  and  pushes  it  down,  and  relieves  the  ischium  from 
all  pressure  whatever.  As  the  rubber  springs  yield,  the  exten- 
sion is  increased,  at  the  same  time  that  the  pressure  upon  the 
ischium  is  relieved. 
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At  night,  the  shoe  can  be  taken  off,  and  the  elastic  extend- 
ing straps  can  then  be  attached  to  the  angular  spike,  in  order 
to  keep  up  the  extension  while  the  patient  sleeps. 

By  employing  Barw ell's  method  of  applying  the  plaster  to 
the  thigh,  the  necessity  of  carrying  the  apparatus  below  the 
knee,  may  be  avoided  in  some  cases  of  hip-disease,  whether 
the  counter-extension  adopted  is  that  of  the  ischiatic  crutch, 
or  the  oblique  perineal  band. 

Lateral  Curvatures  oe  the  Spine — Skoliosis. — Devia- 
tions of  the  spinal  column  to  the  right  or  left  of  the  straight 
median  line,  or  in  one  part  to  one  side  and  in  another  part  to 
the  other  side,  must  depend  upon  deficiency  in  the  bones,  the 
ligaments  and  cartilages,  the  muscles,  or  in  st>me  necessity  of 
the  spine  to  deviate  from  the  straight  line  to  tilt  the  pelvis 
toward  a  short  or  distorted  limb,  or  to  conform  to  changes  in 
the  volume  of  the  organs  within  the  chest,  or  upon  several  of 
these  causes  combined. 

Figure  30  (from  Bonnet),  affords  a  good  illustration  of  lateral 
curvature  in  which  deviation  in  one  part  is  compensated  by  an 
equal  deviation  in  the  opposite  direction  in  another  part. 

Though  such  a  perfect  compensation  of  curvatures  is  not 
often  met  with,  the  figure  shows  very  beautifully  the  natural 
tendency.  The  figure  shows,  also,  a  rotation  of  the  bodies  of 
the  vertebrae  in  the  lumbar  region,  by  which  they  acquire  a 
greater  curvature  than  that  of  the  spinous  processes. 

There  are  several  specimens  in  Dr.  Pancoast's  cabinet,  in 
Jefferson  Medical  College,  Philadelphia,  which  illustrate  this 
tendency.  One  of  these  is  a  compound  of  vertical  and  lateral 
curvature,  the  eighth,  ninth,  and  tenth  dorsal  vertebras,  and 
also  the  second  and  third  lumbar  having  become  fused  by  new 
bone.  Though  the  amount  of  material  loss  was  very  great, 
the  reparative  processes  were  commenced  before  the  destruc- 
tion became  extreme. 

A  greater  deviation  is  thus  permitted  than  the  actual  elon- 
gation of  ligamentous  connections  accounts  for. 

This  element  of  twist  in  the  mechanism  of  the  curvature, 
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Fig.  30. 
(From  Bonnet.) 


has  been  long  recognized,  but  particular  attention  has  been 
recently  called  to  the  subject 
by  Barwell,  in  his  work  on  the 
Joints,  and  by  Sir  W.  Adams, 
in  his  work  on  Lateral  Curva- 
ture, &c,  London,  1865.  The 
latter  author  goes  to  the  ex- 
treme of  accounting  for  the 
curvature  by  this  twist  entirely, 
and  refusing  to  the  assumed 
elongation  of  ligaments  any 
share  in  the  process. 

The  analogy  of  other  artic- 
ulations, however,  gives  us  no 
reason  to  suppose  that  the  lig- 
aments of  the  spine  should  be 
exempt  from  the  fate  of  those 
of  other  joints,  though  the  ex- 
tent to  which  the  dorsal  ver- 
tebrae are  braced  by  the  ribs, 
affords  very  considerable  pro- 
tection to  the  ligaments  of  this 
region. 

The  effect  of  the  twist  here, 
is  to  increase  the  curvature  of 
the  ribs  at  the  angle  on  one 
side  and  to  diminish  it  on  the 
other.  It  is  this  change  in  the 
curvature  of  the  ribs  that  con- 
stitutes one  of  the  greatest  ob- 
stacles to  the  restoration  of  the 
proper  form,  in  confirmed  cases. 

The  classification  of  these 
curvatures,  in  accordance  with 
their  pathological  causes,  must 
often  be  very  much  in  doubt, 
because   the  opportunities  for 

7 


98  ORTHOPEDICS. 

post-mortem  examinations  in  persons  dying  from  other  diseases, 
during  the  early  periods  of  lateral  curvature,  must  be  rare, 
and,  when  they  do  occur,  the  lesions  may  be  so  difficult  to  dis- 
tinguish, or  the  primary  alterations  in  one  set  of  organs,  and 
the  secondary  changes  in  another  set  of  organs,  may  be  so 
equal,  that  the  distinction  of  cause  from  effect  may  be  impos- 
sible. 

In  the  present  state  of  the  science,  the  classification  must  be 
made  more  upon  general  considerations,  than  upon  observed 
pathological  states  of  the  organs. 

The  simplest  division  is  based  upon, — 

I.  Supposed  weakness  of  bones  in  proportion  to  the  muscles 
rapidly  developed. 

II.  Disease  of  the  ligaments  and  bones,  weakening  them, 
not  only  relatively,  but  absolutely. 

III.  Fatigue  of  overtaxed,  feeble  muscles,  shirking  their 
work  upon  the  ligaments. 

IV.  Spasmodic  contraction  of  the  muscles  of  one  side,  affect- 
ing a  single  muscle,  or  a  greater  or  less  number,  from  irritation 
in  the  brain,  the  spinal  cord,  or  in  the  course  of  the  nerves,  or 
reflected  from  some  place  of  irritation  outside  of  the  central 
nervous  system. 

1.  A  person,  during  the  growing  period,  has  a  course  of 
fever,  and  upon  recovering,  gains  two  or  three  inches  in  stature 
in  a  very  short  time,  and  acquires  a  curvature  while  the  muscles 
are  in  active  and  healthful  exercise. 

This  pictm-e  is  in  obvious  analogy  with  cases  of  curvature  of 
the  bones  of  the  lower  extremities  of  infants  (from  some  tar- 
diness of  development  of  bone,  or  from  actual  disease,  as  in 
rickets),  in  whom  the  muscles  develop  more  rapidly  than  the 
bones,  or  in  whom  the  ambition  of  parents  or  nurses  leads  to 
the  too  early  teaching  of  the  child  to  stand  and  walk.  If  the 
tibia  were  divided  into  segments,  with  intervening  cartilaginous 
and  ligamentous  material,  like  the  arrangement  of  the  spine, 
it  would,  doubtless,  bend :  the  bony  substances,  yielding  as 
readily  in  the  multiplied  pieces  as  in  the  single  piece. 

The  muscles,  outrunning  the  bones  in  development  in  both 
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cases,  the  principles  of  treatment  must  be  the  same  in  both. 
The  chief  indication  is,  to  place  less  weight,  or  for  shorter 
periods,  upon  the  bones. 

For  cases  oT  this  class,  sufficient  rest  in  the  horizontal  pos- 
ture is  more  important  to  be  enjoined  than  any  system  of 
movements. 

The  movements  which  are  practised,  however,  should  be  so 
diversified  as  to  bend  the  spine  in  every  direction  of  which  it 
is  capable,  and  so  amusing  as  to  be  a  pastime  to  the  patient. 
Of  all  practices,  however,  sitting  on  a  bench  at  school,  is  most 
injurious  to  a  person  of  this  class.  Permanent  distortions, 
from  this  class  of  causes,  may  require  apparatus,  as  a  bow-leg 
requires  a  splint,  with  persistent  force  to  straighten  it. 

2.  A  young  person,  in  falling  from  a  height,  or  from  some 
other  form  of  violence,  sprains  the  ligamentous  fastenings  of 
the  spine,  and,  after  several  months,  a  curvature,  chiefly  on  one 
side  of  the  median  line,  is  noticed,  of  such  a  marked  character 
as  to  seem  to  have  occurred  suddenly,  while  very  little  com- 
plaint is  heard  from  the  patient,  whose  lassitude,  and  indispo- 
sition to  the  sports  of  youth,  are  out  of  proportion  to  any 
feelings  of  pain  or  discomfort  arising  from  the  disease. 

This  picture  is  in  plain  analogy  with  those  cases  of  white 
swelling  of  other  joints,  which  originate  in  the  synovial,  liga- 
mentous, and  cartilaginous  investments  of  the  bones,  and  which 
are  very  slightly  painful,  on  account  of  the  paucity  or  absence 
of  nerves  of  sensation  in  the  tissues  affected,  or  of  their  failure 
to  be  awakened  into  painful  activity  by  the  low  grade  of  the  ex- 
isting inflammation  ;  producing  changes  of  volume  so  slowly  as 
to  give  the  nervous  filaments  time  to  accommodate  themselves 
to  the  changing  relations. 

It  may  be  assumed  that,  when  tissues  affected  with  acute  or 
subacute  inflammation  pass  into  a  state  of  chronic  inflamma- 
tion at  the  ordinary  period  of  the  termination  of  the  acute  dis- 
ease, there  must  be  some  continued  causes  of  irritation,  or  some 
cachexia,  original  or  acquired,  temporary  or  permanent,  which 
secures  the  continuance  of  the  disease  in  the  chronic  form.  In 
this  sense,  there  may  be  a  constitutional  disease,  requiring  con- 
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stitutional  treatment,  as  well  as  rest,  of  the  parts  affected.  The 
cases  in  this  class  differ  from  those  of  the  first  class,  in  which 
there  is  no  disease  ;  only  disproportionate  development. 

A  very  remarkable  specimen  of  this  class  may  be  seen  in  an 
adult  skeleton  in  the  cabinet  of  the  Medical  College,  Boston, 
No.  420.  In  this  instance,  the  change  of  form  is  confined 
chiefly  to  three  vertebrae ;  the  eighth  dorsal,  which  is  wedge- 
shaped,  and  the  two  adjoining  vertebrae,  each  of  which  ex- 
hibits loss  of  substance  on  the  side  corresponding  with  the 
middle  of  the  three. 

The  bodies  of  the  vertebrae  exhibit  no  appearance  of  having 
been  ulcerated.  The  absorption  of  the  bony  substance  seems 
to  have  been  produced  by  disproportionate  pressure. 

The  claim  of  Sir  W.  Adams,  that  a  twist  of  the  spine  is 
essential  to  lateral  curvature,  is  completely  disproved  by  this 
specimen,  in  which  there  is  no  twist,  though  the  portions  of 
the  spine  above  and  below  the  curvature  make  with  each 
other  an  angle  of  about  sixty  degrees. 

The  confirmed  cases  of  this  class  are  entirely  incurable. 

As  the  first  indication  for  treatment  in  all  cases  in  which 
the  disease  is  progressing,  it  is  obvious  that  relief  of  the  in- 
flamed ligaments  from  the  strain  of  the  weight  and  movements 
of  the  body,  is  of  the  first  and  highest  importance. 

Nothing  can  do  this  so  effectually  as  the  horizontal  posture; 
but  if  the  deformity  has  become  confirmed,  and  resists  the 
attempt  to  strengthen  the  spine  by  the  hands  of  the  surgeon, 
the  curvature  will  never  straighten  itself.  Force  from  without 
must  be  persistently  applied  by  suitable  apparatus. 

3.  A  growing  person,  generally  a  girl,  of  lax  joints  and  slen- 
der muscles,  is  restrained  from  the  diversified  movements  which 
are  so  delightful  to  children  and  youth,  while  the  desire  of  se- 
curing a  straight  spine  and  slim  waist  leads  to  the  application 
of  stays,  which  interfere  with  the  free  play  and  rocking  of  the 
vertebrae  upon  each  other,  at  the  same  time  that,  from  the  par- 
tial disuse  of  the  lateral  muscles  of  the  spine,  they  acquire  a 
more  marked  degree  of  atrophy  than  the  other  muscles  of  the 
body;  while  yet  a  monotonous  sitting  posture,  under  restraint 
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at  school,  presents  the  strongest  temptation  to  rest  the  muscles, 
bj  permitting  the  weight  of  the  head  and  shoulders  to  curve 
the  spine,  as  far  as  the  embracing  stays  and  the  ligamentous 
connections  permit,  which,  by  habit,  comes  at  length  to  be 
always  on  one  side  in  one  part  of  the  spine,  and  on  the  other 
side  in  another  part. 

This  picture  describes  the  class  of  muscular  curvatures  of 
artificial  production,  caused  or  aggravated  by  the  means  em- 
ployed to  prevent  or  Cure  them. 

A  girl  left  to  choose  her  own  amusements  and  occupations 
never  would  acquire  this  kind  of  curvature.  The  instinct  of 
movement  would  lead  to  diversified  action  of  the  muscles,  and, 
on  becoming  fatigued,  she  would  lie  down.  Rest,  in  the  hori- 
zontal posture,  would  be  always  more  grateful  and  more  com- 
plete than  that  rest  of  the  muscles  which  is  secured  by  allowing 
the  weight  of  the  parts  to  come  upon  the  ligaments,  and  the 
surrounding  artificial  supports. 

As  far  as  a  person  can  bend  the  spine,  by  a  moderate  effort, 
so  far  it  will  deviate  in  this  kind  of  resting;  and,  coming  to  be 
habitual  in  one  direction  for  each  portion  of  the  spine,  the  liga- 
ments will  at  length  elongate  on  one  side,  and  shorten  on  the 
other,  as  in  the  production  of  deformity  of  other  joints,  until 
a  habitual  and  fixed  curvature  is  the  result. 

This  class  differs  from  the  other  two,  in  being  the  result  of 
the  vicious  tastes  and  usages  of  fashionable  society,  or  of  the 
excessive  regard  for  intellectual  training,  in  disregard  of  the 
necessities  of  the  physical  constitution. 

I  am  constrained  to  quote,  on  this  subject,  Dr.  Beal,  to  show 
how  well  this  was  understood,  thirty  or  forty  years  ago : 

"  Inactivity  is  not  alone  sufficient  to  account  for  that  degree 
of  muscular  debility  which  induces  spinal  deformity.  In  warm 
climates,  women  take  less  exercise  than  they  do  in  this  country 
(England),  and  yet,  curvature  of  the  spine  is  infinitely  more 
rare  in  such  countries  than  in  our  own.  In  hot  climates,  all 
people  indulge  more  in  the  recumbent  position  ;  reposing  them- 
selves, when  fatigued,  as  nature  dictates.  With  us,  a  girl, 
from  the  age  of  ten,  is  obliged,  throughout  the  day,  to  main- 
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tain  a  constrained  position  of  the  body.  She  is  not  permitted 
to  rest  the  muscles  of  the  back,  however  weary,  and  the  admo- 
nitions of  parents  and  tutors  are  unceasing,  to  keep  herself 
erect.     In  this  way,  the  muscles  of  the  back  are  overstrained. 

The  comparative  immunity  of  females  of  the  higher 

classes  in  hot  climates  from  spinal  distortions,  may,  in  part, 
depend  upon  their  freedom  from  the  pressure  of  stays  and 
bandages.  Mr.  Shaw  has  some  good  observations  on  this  sub- 
ject :  '  It  is,  perhaps,  correct  to  say,  that  the  less  exercise  a 
child  takes,  the  more  does  she  require  general  muscular  relaxa- 
tion in  the  recumbent  position  ;  and,  that  the  lighter  and  more 
sedentary  the  pursuits  are,  the  more  necessity  there  will  be 
either  for  active  exercise  or  general  relaxation.  Thus,  in  warm 
climates,  where  active  exercise  cannot  be  taken,  the  due  rela- 
tion of  parts,  or  balance  of  the  system,  is  preserved  by  great 
indulgence  in  the  recumbent  position.'  " 

On  the  theory  of  exclusive  muscular  action,  in  maintaining 
the  erect  posture,  a  soldierly  attitude  should  be  the  one  which 
all  persons  would  choose  while  standing,  for  the  more  nearly 
perpendicular  the  spine  is  kept,  the  more  easily  must  the  weight 
of  the  head  and  trunk  be  balanced.  Mr.  W.  Adams,  has  a 
theory  of  "vigilant  repose,"  the  lateral  muscles  of  the  spine 
while  standing  erect,  being  supposed  to  be  in  a  state  of  relax- 
ation, but  on  the  watch,  and  just  ready  to  act  upon  the  least 
deviation  of  the  body  from  the  plumb  line.*  Yet  this  is  con- 
trary to  all  experience,  for  soldiers  themselves,  as  soon  as  they 
are  released  from  discipline,  immediately  assume  attitudes  in 
which  the  spine  makes  first  one  set  of  ligaments  tense,  and 
then  the  other.  It  is  not  so  much  to  rest  the  muscles  of  the 
legs,  that  the  weight  of  the  body  is  thrown  first  upon  one  and 
then  upon  the  other,  as  to  rest  the  muscles  of  the  spine,  by 
throwing  the  burden  of  balancing  upon  the  ligaments. 

From  all  this,  the  indication  is  plain,  to  give  the  muscles 

*  Lectures  on  the  Pathology  aqd  Treatment  of  Lateral  Curvature,  and  other 
forms  of  Curvature  of  the  Spine,  by  Wm.  Adams,  F.R.C.S.,  Surg,  to  the  Royal 
Orthopedic  Hospital.     Churchill  &  Sons.     London.    1865. 
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variety  of  exercise,  with  frequent  and  abundant  rest  in  the 
horizontal  posture,  saving  the  ligaments  from  any  persistent 
strain,  and,  in  confirmed  cases,  to  strain  the  ligaments  in  the 
opposite  direction,  till  they  acquire  equality  of  development 
on  the  two  sides. 

It  used  to  be  advised,  in  this  class  of  cases,  to  carry  a  bag 
of  sand,  or  other  considerable  weight,  upon  the  head,  to  induce 
the  muscles  to  hold  the  spine  erect,  as  the  easiest  way  of  sus- 
taining the  burden.  If  the  muscles  fail  to  appreciate  this 
advantage,  in  sustaining  the  weight  of  the  head  and  shoulders 
alone,  it  is  difficult  to  perceive  how  they  should,  when  the  weight 
of  a  bag  of  sand  is  added.  The  truth  probably  is,  that  in  both 
cases,  the  muscles,  as  soon  as  they  are  fatigued,  attempt  to 
shirk  the  burden,  by  allowing  the  spine  to  settle  to  the  extent 
of  its  lateral  flexibility,  throwing  the  strain  upon  the  ligaments. 
Thus  the  greater  the  weight,  the  greater  must  be  the  strain, 
and  the  greater  the  consequent  yielding  and  gradual  aggra- 
vation of  the  curvature. 

The  system  of  movements  devised  by  Dr.  Ling,  of  Sweden, 
and,  with  more  or  less  modification  taught  by  Dr.  Lewis  and 
others,  is  well  suited  to  prevent  this  class  of  deformities,  and 
to  correct  them  in  their  early  stages.  It  is  a  happy  reform,  to 
introduce  it  into  schools  as  a  part  of  the  regular  daily  exer- 
cises, not  only  for  the  purpose  here  considered,  but  to  secure 
better  general  muscular  growth,  better  digestion,  and  more 
balanced  developments. 

In  unconfirmed  curvature,  from  muscular  weakness,  an  im- 
portant means  of  giving  vigor  to  the  muscles  is  friction  upon 
the  skin  over  them.  The  efficacy  of  this,  in  imparting  mus- 
cular tone,  is  well  enough  understood  by  every  groom,  and  it 
is  a  pity  that  it  should  be  so  much  neglected  in  human  hygiene. 
Once,  or  oftener,  in  the  twenty-four  hours,  the  patient  should 
lie  upon  her  face,  Avith  the  whole  length  of  the  spine  exposed, 
when  passes  should  be  made  slowly,  and  with  a  considerable 
degree  of  pressure,  from  the  occiput  to  the  sacrum,  the  passes 
all  being  toward  the  sacrum,  and  continued  fifteen  minutes  at 
each  period.     It  is  convenient  to  practice  this  friction  just 


104 


ORTHOPEDICS. 


before  bedtime,  for  its  additional  effect  in  procuring  good  sleep. 
To  give  greater  adhesiveness  to  the  surface  of  the  hand,  it  may- 
be moistened  with  some  alcoholic  preparation. 

4.  Lateral  curvature,  from  spasmodic  action  of  muscles, 
finds  its  best  illustration  in  torticollis,  or  wryneck,  in  cases  in 
which  rigidity  of  the  sterno-cleido-mastoid  muscle  is  asso- 
ciated with  spasmodic  action  of  the  spinal  muscles  of  the  same 
side.  Fortunately,  the  cases  of  curvature  of  this  class  are 
uncommon  in  the  middle  and  lower  portions  of  the  spine, 
though  the  twisting  of  the  neck  and  tilting  of  the  head,  from 
the  action  of  the  sterno-cleido-mastoid,  are  common  enough. 

Figure  31,  from  Bonnet,  illustrates  a  marked  degree  of 
wryneck.  These  cases  usually  arise,  like  strabismus,  from 
sympathetic  disturbances  of  nervous  function,  and  the  most 
successful  treatment  is  the  early  removal  of  the  disturbing 

Pig.  31. 


Torticollis,  from  Bonnet. 


causes.  The  permanency  of  the  deformity  depends  upon  the 
hypertrophied  and  shortened  condition  of  the  muscles  of  one 
side,  after  the  irritating  disturbances  have  passed  away,  or  upon 
the  condition  of  contracture. 

Where  these  irritations  have  an  hysterical  character,  the 
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effects  may  be  expected  to  be  more  transient,  while  contrac- 
tions resulting  from  the  reflection  of  influences  from  sources 
of  irritation,  having  a  degree  of  permanence,  must  be  less 
promising;  and  those  resulting  from  irritation  at  the  origins 
of  the  nerves  in  the  brain  or  spinal  cord,  must  be  most  un- 
promising of  all. 

The  treatment  in  these  cases  must,  obviously,  have  reference 
to  the  removal  of  the  irritating  cause,  whether  acting  as  an 
incitant  of  hysterical  perversities,  by  reflex  influences,  trans- 
ferring the  result  of  irritation  from  the  afferent  nerves  in 
another  situation,  to  the  efferent  nerves  going  to  the  muscles 
affected,  or  existing  at  the  origins,  or  in  the  course  of  the 
nerves  supplying  the  muscles  which  are  producing  the  dispro- 
portionate contraction. 

The  primary  treatment  must  evidently  be  medical,  but  the 
permanent  results  may  require  systematized  movements  and 
mechanical  appliances,  partly  to  assist  the  elongated  muscles 
of  the  convex  side  in  regaining  their  volume  and  shortening 
their  length,  and  partly  to  tire  out  and  lengthen  the  contracted 
muscles. 

The  division  of  the  rigid  muscles  may  be  necessary.  By 
this  means,  time  may  be  gained  for  righting  up  the  spine,  by 
means  of  lateral  pressure,  securing  the  commencement  of 
change  in  the  nutrition  of  ligaments,*  shortening  those  on  the 
convex  side  and  lengthening  those  on  the  concave  side,  so  that 
when  the  cicatrization  of  the  divided  muscles  restores  their 
functions,  the  antagonist  muscles  may  have  been  developed 
for  effectual  opposition. 

The  result  of  this  operation  upon  the  spinal  muscles  is 
better  explained,  in  many  instances,  by  the  supposition  that  a 
profound  impression  is  produced  upon  the  nerves,  analogous  to 
that  of  the  moxa,  the  actual  cautery,  and  the  galvanic  punc- 
ture. This  theory,  however,  would  always  lead  to  the  employ- 
ment of  the  latter  remedies,  rather  than  the  division  of  the 
muscles.  In  the  division  of  the  sterno-cleido-mastoid  muscle, 
for  wryneck,  however,  more  may  be  accomplished;  for,  by  a 
free  suppuration,  a  connecting  cicatrix  may  be  obviated,  or  if 
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formed,  it  may  be  too  thin  to  draw  the  two  divided  ends  of  the 
muscles  together,  especially  if  the  antagonizing  muscles  are 
aided  by  appropriate  apparatus. 

All  the  other  muscles  concerned  in  producing  lateral  devia- 
tion of  the  spine  must  completely  reunite  after  division, 
whether  the  incision  is  open  or  subcutaneous ;  and  with  all 
these  muscles  the  division  must  prove  a  failure,  if  the  dispro- 
portionate contraction  of  the  muscular  fibres  is  renewed  after 
cicatrization.  An  element  of  the  rationale  of  success  in  some 
cases  of  myotomy,  practised  as  a  remedy  for  muscular  con- 
traction, is  the  break  in  the  succession  of  the  irritation  aris- 
ing in  the  spasmodically  contracted  muscles,  and  reflected 
upon  themselves. 

In  confirmed  wryneck,  in  which  the  malposition  has  been 
permitted  to  go  uncorrected  during  several  years  of  the  grow- 
ing period,  the  sterno-cleido-mastoid  muscle  affords  such  re- 
sistance to  restoration,  that  time  and  annoyance  are  saved  both 
to  patient  and  operator,  by  its  division. 

Unlike  the  case  of  the  division  of  the  tendons  moving  the 
foot,  the  function  of  the  muscle  can  be  compensated  by  the 
action  of  other  muscles ;  and  the  absence  or  incompleteness  of 
its  reunion  is  a  desirable  result. 

The  following  figure  (Fig.  32)  illustrates  a  mode  of  pre- 
paring, without  the  aid  of  an  instrument  maker,  an  apparatus 
for  retaining  the  head  in  any  desired  position,  connected  or  not 
with  any  operation. 

The  letters  apply  to  the  same  parts  in  the  two  figures. 
The  whole  frame  is  made  of  hoop  and  sheet  iron. 

This  simple,  extemporaneous  arrangement,  modified  to  suit 
the  case,  will  be  found  equally  useful  in  rendering  the  head 
immovable  after  plastic  operations  upon  the  neck,  where  im- 
mobility is  essential  to  the  adhesion  of  the  cut  surfaces. 

It  is  not  enough  to  counteract  the  tendency  of  this  muscle 
to  shorten;  for,  as  in  the  case  of  talipes,  the  protracted  distor- 
tion is  accompanied  by  the  shortening  of  many  muscles  which 
cannot  be  divided,  and  by  the  elongation  of  others.  A  lateral 
curvature  of  the  cervical  portion  of  the  spine  is  the  necessary 


WRYNECK.  107 

consequence,  and  the  result  cannot  be  satisfactory,  until  it  is 
perfectly  comfortable  to  the  patient  to  be  forced  by  the  appa- 
ratus to  carry  the  head  in  a  position  the  opposite  to  that 
which  was  assumed  before  the  beginning  of  treatment.  It  is 
only  this  thorough  breaking  up  of  the  habit  of  malposition 
which  will  be  satisfactory  in  the  result. 

Fig.  32. 


A.  Base  to  encircle  the  pelvis. 

B  B,  OC.  Uprights  made  long  enough  to  go  over  the  top  of  the  head. 

D.  Head-piece,  made  long  enough  to  pass  a  little  more  than  half  around  the  head  horizontally. 

E.  Neck-piece,  to  pass  under  the  mastoid  process  and  base  of  the  jaw  of  the  opposite  or  promi- 
nent side. 

F.  Chin  piece,  made  of  pasteboard,  and  covered  with  muslin,  with  its  fastenings. 

G.  Shoulder  loop,  which  sustains  the  weight  of  the  apparatus  upon  the  prominent  shoulder. 

It  is  quite  possible,  that  a  great  degree  of  perseverance  and 
attention  may  be  adequate  in  almost  all  cases  to  overcome  the 
deformity,  but  the  progress  is  so  much  more  rapid  with  the 
division  of  the  muscle,  and  the  operation,  when  properly  per- 
formed, is  so  devoid  of  danger,  that  most  surgeons  will  con- 
tinue to  follow  the  easier  and  more  speedy  method. 

Mode  of  Division  of  the  Sterno-cleido-mastoid  Muscle. — The 
chief  requisite  is  familiarity  with  the  anatomy  of  the  parts. 

An  incision  is  made  on  the  outside  of  the  muscle  just  above 
the  clavicle,  sufficiently  large  to  admit  a  long  probe-pointed 
bistoury,  supported  by  a  strong  handle.  This  is  carefully 
pushed  along  behind  the  muscle,  until  it  has  traversed  the 
whole  breadth  of  the  muscle,  its  flat  surface  having  been  kept 
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toward  the  muscle,  when  the  bistoury  is  turned  with  its  cutting 
edge  toward  the  muscle,  and  a  careful  division  is  made  by  the 
pressure  of  the  finger  of  the  other  hand  pressing  the  muscle 
upon  the  blade  of  the  bistoury  through  the  medium  of  the 
skin. 

As  the  muscle  is  made  tense  by  the  position  given  to  the 
head,  by  the  hands  of  an  assistant,  it  is  very  easy  to  determine 
when  all  the  fibres  have  been  divided. 

As  the  loose  character  of  the  areolar  tissue  will  almost  cer- 
tainly prevent  adhesion,  it  is  not  important  to  seal  the  opening 
with  great  care. 

Figure  33,  from  Bonnet,  exhibits  a  yoke  resting  upon  the 
shoulders,  for  the  purpose  of  supporting  a  brace  upon  each 

Fig.  33. 


side,  with  a  pad  pressing  upon  the  side  of  each  jaw,  adjusted  by 
a  screw.  There  is  supposed  to  be  a  rest  behind  to  keep  the 
head  from  sliding  backward. 

Figure  34,  also  from  Bonnet,  exhibits  an  arrangement  for 
suspending  the  head  and  affording  some  degree   of  motion. 
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A  jacket  with  a  metallic  framework,  only  the  front  fastenings 
of  which  are  seen  in  the  cut,  sustains  a  curved  rod  passing  up 
behind  and  terminating  above  the  head,  from  the  end  of  which 
the  suspensory  apparatus  depends. 

Fig.  34. 


If  the  attachment  is  made  by  elastic  rubber,  instead  of  metal 
as  shown  in  the  cut,  a  very  considerable  movement  is  secured, 
while  the  extension  is  still  sufficiently  strong.  Something  like 
this  can  be  very  easily  extemporized. 

Treatment  of  Confirmed  Lateral  Curvature.- — The 
words  of  Lionel  J.  Beale,  in  his  work  "On  Deformities," 
written  more  than  thirty  years  ago,  are  peculiarly  appropri- 
ate: "The  great  difficulty  of  treating  this  class  of  spinal 
distortions  (lateral  curvature)  consists  in  the  necessity  of  re- 
moving the  weight  of  the  body  from  the  vertebral  column, 
and  at  the  same  time  using  such  exercises  as  will  remove  the 

evil  by  strengthening  the  muscles Every  day's 

experience  proves  to  me  the  utter  impracticability  of  removing 
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a  decided  lateral  curvature  of  the  spine,  without  mechanical 
extension.  It  would  be  as  easy  to  reduce  a  dislocation  of  the 
femur  without  the  assistance  of  art,  as  to  correct  a  long-con- 
tinued deviation  of  the  vertebral  column  without  extension. 
In  the  earliest  stages  of  the  malady,  exercise  alone  will 
remedy  the  evil,  but  we  are  seldom  consulted  until  the  curva- 
ture is  confirmed  and  permanent;  that  is  to  say,  it  cannot  be 
removed  by  any  exertion  of  the  patient,  nor  does  it,  as  in  the 
earlier  stage,  disappear  while  the  body  is  in  exercise  and  the 
muscles  in  action.  If  a  child  with  incipient  lateral  curvature 
is  watched  during  the  time  when  she  is  engaged  in  any  active 
and  absorbing  amusement,  there  will  be  no  appearance  of  dis- 
tortion, and  at  this  period  judicious  management  will  prevent 
the  establishment  of  a  permanent  curvature.  But  when  the 
deformity  has  existed  for  a  year  or  more,  when  it  has  become 
fixed  in  any  degree,  the  ribs  will  have  accommodated  them- 
selves to  the  deviation,  and  they  will  contribute  to  the  main- 
tenance of  it;  in  these  cases  no  variety  of  exercise,  no  kind  of 
gymnastics,  will  do  more  than  prevent  further  mischief.  To 
remove  that  which  has  become  established,  extension  alone  will 
be  of  advantage.  The  judicious  combination  of  extension, 
exercise,  and  repose,  will  in  time  remove  lateral  distortions  of 
the  worst  kinds,  but  without  unremitting  perseverance  they 
will  be  of  no  avail,  for  it  is  not  in  a  few  weeks  that  good  can  be 
effected  in   such  cases,  months  and  even  years  are  required. 

The  time  required  for  the  cure  of  spinal  deformities, 

of  course  varies.  During  the  period  of  growth,  perseverance 
will  almost  invariably  insure  success,  and  if  the  distortion  is 
recent  the  shape  will  be  restored  in  a  few  months ;  but  the 
exercises  must  be  continued  afterwards,  to  prevent  a  relapse. 
Even  when  the  growth  has  ceased,  if  no  absorption  has  taken 
place  in  the  bones,  if  they  have  not  yet  been  rendered  cunei- 
form by  pressure,  we  may  sometimes  succeed  in  removing  the 
deformity  entirely;  but  it  is  obvious,  that  when  the  osseous 
system  is  much  implicated,  a  complete  cure  cannot  be  effected, 
and  some  degree  of  deformity  must  remain  for  life." 

Dr.  Beale's  theory  has  been  carried  out  by  improvements  in 
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appliances  by  Dr.  H.  Gr.  Davis,  whose  language  in  a  paper 
published  in  the  Boston  Medical  and  Surgical  Journal,  vol. 
46,  No.  5,  p.  96,  for  March,  1852,  is  here  quoted  : 

"  After  several  years'  experience  in  treating  curvatures  by 
apparatus  and  by  various  modes  of  exercise,  the  conviction  was 
forced  upon  me,  that  in  order  to  do  it  with  any  degree  of  assur- 
ance, it  was  necessary  that  the  apparatus  should  be  so  con- 
trived, that  it  would  not  only  remove  the  deformity,  but  it 
should  at  the  same  time  leave  all  the  muscles  free  to  act,  and 
the  patient  under  the  necessity  of  using  them  to  balance  and 
support  the  body  as  fully  as  without  the  aid  of  such  appliances ; 
also,  that  it  should  be  so  planned*  that  it  should  effect  as  much 

during  the  sleeping  as  the  waking  hours For  the 

furtherance  of  the  recovery,  the  instrument  should  not  be 
fixed  or  stationary  in  its  adjustments,  but  should  possess 
elasticity,  so  that  if  the  form  yields,  the  apparatus  may  follow 
up  the  change,  and  exert  nearly  as  much  force  upon  the  curve 
as  it  did  before  it  had  yielded  in  any  degree." 

The  introduction  of  elastic  rubber  was  early  seized-  upon 
by  Dr.  Davis,  in  great  part  to  meet  this  necessity  for  elasticity, 
to  which  he  gave  the  name  of  "artificial  muscle." 

The  desirableness  of  elasticity  in  the  appliances  was  ap- 
preciated long  ago.  The  late  improvements  have  been  made 
rather  in  the  achievement  of  the  desideratum  than  in  the  con- 
ception of  the  want.  Yet,  up  to  this  time,  nothing  has  been 
devised  which  will  do  away  with  the  necessity  for  the  hori- 
zontal position  in  the  treatment  of  confirmed  cases.  It  is 
indeed  probable,  that  when  time  enough  can  be  devoted  to  a 
patient,  the  hands  of  the  operator  and  his  assistants,  with 
some  very  simple  appliances,  will  do  as  well  as  expensive 
and  complicated  apparatus.  In  this  direction  are  the  "  anti- 
plastic"  movements  of  Werner. 

"  The  patient  is  placed  upon  a  covered  table  in  a  dorsal  po- 
sition ;  the  hands  of  the  operator  are  employed  to  correct  the 
deformity,  and  to  bend  the  spine  over  in  the  opposite  direction ; 
and,  in  fine,  the  patient  is  directed  to  maintain  the  same  for 
an  hour  or  so  at  a  time.     Another  competent  person  may  take 
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the  place  of  the  physician  to  facilitate  proceedings,  which  should 
be  repeated  several  times  during  each  day." 

Mechanical  Appliances. — There  are  two  classes :  those 
which  produce  direct  extension,  and  those  which  act  laterally 
upon  the  spinal  column.  The  simplest  of  the  first  class  is 
Darwin's  bed,  in  which  the  head  of  the  bed  is  elevated  about 
twelve  inches,  and  the  cap  investing  the  head  is  fastened  to 
the  headboard.  The  tendency  of  the  body  to  slide  downward 
makes  the  extension. 

The  annexed  cut  (Fig.  35),  taken  from  Bigg's  "  Ortho- 
praxy," illustrates  a  bed  with  its  appliances  for  elastic  exten- 
sion, combined  with  elastic  lateral  pressure.  The  coiled  wire 
shown  in  the  cut,  can  more  conveniently  be  replaced  by  elastic 
rubber. 

Fig.  35. 


The  plan  in  the  figure  contemplates  extension  by  force  ap- 
plied, not  trusting  to  the  weight  of  the  body  on  an  inclined 
plane. 

Brodhurst,*  speaking  of  this  apparatus,  says: 

*  Curvatures  of  the  Spine,  &c,  by  Richard  Brodhurst,  F.R.C.S.,  Ac.  Churchill. 
London.  1864. 
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"  The  most  effectual  mode  of  treating  spinal  curvature  is 
on  the  spinal  couch.  In  the  recumbent  posture,  the  weight 
of  the  body  is  entirely  removed  from  the  spine,  and  the  means 
are,  therefore  much  more  efficient  to  remove  distortion  than 
when  portable  instruments  alone  are  employed.  Not  only  is 
the  recumbent  position  most  favorable  for  the  action  of  the 
instrument,  but  the  instrument  itself  when  attached  to  the 
couch,  is  infinitely  more  powerful." 

It  is  hardly  necessary  to  say  that  the  force  applied  should 
not  at  any  time  be  greater  than  can  be  borne  without  suffering. 

The  accompanying  cut  (Fig.  36),  quoted  from  Delpech,  by 
Beal,  in  his  work  "On  Deformities,"  has  an  historic  interest 
as  showing  a  power  and  complication  of  machinery  conceived 
in  disregard  of  the  limitations  of  human  endurance.  Con- 
cealed within  the  frame  of  the  bed  are  pulleys,  wheels  and 
springs  innumerable,  to  effect  the  simple  purpose  of  extension. 

Fig.  36. 


The  appliances  for  lifting  in  the  erect  posture  rest  upon  the 
pelvis,  and  receive  the  shoulders  upon  crutches ;  and  where 
the  head  is  to  be  supported  a  collar  applies  to  the  base  of  the 
skull  and  of  the  lower  jaw. 

This  plan  of  mechanism  was  adopted  by  the  older  ortho- 
pedists, and  lately,  Dr.  Edmund  Andrews,  of  Chicago,  has 
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published  plans  of  apparatus  upon  this  principle,  moulding  a 
sheet  of  copper  over  an  accurate  cast  of  the  pelvis,  and  ex- 
tending a  rod  up  behind  the  spine,  and  by  means  of  attach- 
ments to  this  rod,  lifting  upon  the  head  or  shoulders,  or  both. 
This  plan  is  adequately  illustrated  by  the  following  figure 
(Fig.  37),  and  explanation. 

Pig,  37. 


"If  the  disease  is  inflammatory  and  is  not  higher  than  the 
sixth  dorsal  vertebrae,  I  often  make  use  of  an  apparatus  upon 
the  plan  shown  in  Fig.  37,  which  is  constructed  in  the  follow- 
ing manner :  First  take  a  complete  cast  of  the  patient's  hips 
in  plaster  of  Paris,  from  the  small  of  the  waist  downward  to 
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two  inches  below  the  trochanter  major.     Using  the  cast  as  a 
pattern,  have  a  brass  armor  hammered  to  fit  it,  making  it  wide 
on  each  side,  somewhat  narrower  behind,  and  still  narrower  in 
front,  so  that  the  thighs  may  not  press  against  the  lower  edge 
when  flexed.     This  armor  opens  by  hinges  situated  a  little 
external  to  the  sacro-iliac  junctions,  and  locks  in  front  on  the 
linea  alba.     It  is,  therefore,  composed  of  three  pieces ;  and, 
when  clasped  upon  the  patient,  will  be  found  to  fit  the  hips 
nicely,  and  to  bear  any  amount  of  downward  pressure,  with- 
out causing  pain.     It  should  be  lined  with  cotton  flannel.    In 
children,  in  whom  the  hips  are  usually  narrow,  it  is  commonly 
necessary  to  modify  this  by  making  the  side  pieces  in  such  a 
form  as  to  cap  over  more  decidedly  the  crests  of  the  ilia.     A 
steel  rod  arises  from  the  centre  of  the  back  of  the  armor,  and 
another  from  the  front,  each  coming  well  up  to  the  height  of 
the   shoulders.     Their    upper  extremities   are  cut  for  eight 
inches  into  a  screw,  and  carry  an  octagonal  nut.     A  short  and 
strong  jacket  of  leather  must  be  made  to  fit  the  chest  snugly, 
and  fastened  at  the  top  to  the  circumference  of  a  steel  ring 
which  surrounds  the  neck.     This  ring  has  sockets  before  and 
behind,  which  slide  down  upon  the  screws  to  a  distance  regu- 
lated by  the  nuts.     A  cross  arm  before  and  behind  may  be 
used  instead  of  the  ring.     If  now  the  two  nuts  be  screwed 
upward,  the  ring  will  be  raised,  and  by  the  tension  upon  the 
jacket  the  weight  of  the  upper  half  of  the  body  may  be  en- 
tirely taken  off'  from  the  spinal  column,  and  borne  by  the  steel 
rods  directly  upon  the  armor  of  the  hips.     The  source  of  irri- 
tation being  thus   removed,  the   inflammation   will,  in   many 
instances,  subside  spontaneously  without  any  other  treatment. 
At  the  same  time,  the  spinal  column  is  drawn  straight,  exactly 
as  if  it  were  a  string.     The  jacket  may  be  advantageously 
lined  with  adhesive  plaster  in  some  cases.     If  the  seat  of  the 
disease  is  not  above  the  middle  of  the  dorsum,  the  very  excel- 
lent corset  of  serpentine  wire,  devised  by  Dr.  Wood,  is  often 
the  best  appliance." 

Hossard  is  said  to  have  been  the  first  to  attempt  to  support 
the  spine  by  apparatus  fitting  the  trunk,  and  producing  lateral 
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pressure  and  counter-pressure,  while  the  patient  is  in  the  erect 
posture  and  walking  about.    This,  and  the  modifications  of  it, 
are  known  as  Tavernier's  Belt. 
Fig.  38,  from  Tamplin,  illustrates  a  transition  or  combination. 


Fig.  38. 


(From  Tamplio.) 

The  combination  is  also  preserved  in  the  following  figure 
(Fig.  39),  modified  from  Bigg  (Orthoproxy),  in  which  the 
crutches  are  retained  and  lateral  pressure  is  maintained  by 
pads,  each  of  which  is  placed  upon  an  upright,  the  position  of 
which  is  regulated  by  a  ratchet  at  the  base,  controlled  by  a 
key.  The  lacing  band  in  front  and  the  shoulder-straps  are  not 
shown  in  the  figure.  Mr.  Bigg  thus  describes  the  method  of 
applying  the  apparatus: 

"  Stand  behind  the  patient,  and  opening  the  pelvic  band, 
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place  it  firmly  around  the  hips,  in  such  a  manner  that  the  arms 
rest  upon  the  crutches  ;  see  that  the  two  plates  rest  gently 
against  the  arc  [convexity]  of  each  curvature,  the  vertebral 
levers  having  been  expanded  previously  to  placing  the  instru- 
ment on  the  patient's  body.  Fasten  the  lacing  bands  in  front, 
and  then  gradually  tighten  the  vertebral  levers  by  means  of 
the  key.  Lastly,  see  that  the  arm-slides  are  of  such  a  height 
as  to  maintain  the  shoulders  parallel  with  the  pelvis,  and  fasten 
the  shoulder-straps.  The  instrument  can  rarely  be  worn  more 
than  four  hours  on  the  day  it  is  first  applied,  but  after  three 
days  the  patient  submits  to  it,  and  often  feels  greatly  disin- 
clined to  part  with  the  apparatus." 


Fig.  39. 


Fig.  40. 


(Altered  from  Bigg.) 

The  alteration  from  Bigg  consists  in  representing  in  the 
figure  an  elastic  rubber  connection  between  the  two  uprights, 
or  vertebral  levers,  so  that  one  of  them  being  fixed  and  the 
other  free  at  the  base,  a  greater  pressure  may  be  endured  from 
its  yielding  character. 

This  modification  of  Tavernier's  belt  (from  Bauer  ;  Fig.  40), 
applies  the  principle  of  lateral  pressure  alone.     The  reader 
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must  suppose  an  upright  in  front  to  receive  the  other  ends  of 
the  straps. 

The  next  figure  (from  Andrews,  Fig.  41)  exhibits  another 
form  of  applying  the  same  principle.  In  this  apparatus,  the 
pelvic  piece  is  fitted  to  the  pelvis  with  great  accuracy,  employ- 
ing sheet  copper  for  the  purpose,  in  order  to  afford  some  stead- 
iness to  the  upright. 

Fig.  41. 


Fig.  42. 


(From  Andrews.) 


For  lateral  curvature.    (From  Dr. 
H.  G.  Davis.) 


The  accompanying  cut  (Fig.  42)  illustrates  the  plan  of  Dr. 
Henry  G.  Davis,  of  New  York,  which  combines  lifting  with 
lateral  pressure,  and  admits,  from  the  elasticity  of*  its  rubber 
bands,  of  very  considerable  movement  of  the  trunk,  while  the 
elasticity  of  the  material  tends  all  the  time  to  remove  the 
lateral  deviation. 

The  lifting  element  is  obtained  by  the  oblique  bands  passing 
over  the  crests  of  the  ilia,  which  are  also  elastic,  thus  avoid- 
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ing  the  necessity  for  any  very  nice  adjustment  of  the  pelvic 
band. 

The  figure  shows  four  locations  of  pressure,  corresponding 
with  the  extremities  and  the  two  convexities  of  the  sigmoid 
flexure. 

The  straps  are  supposed  to  be  attached  to  an  upright  in  front, 
similar  to  that  behind,  curved  to  correspond  with  the  form  of 
the  trunk. 

Chairs  have  been  constructed  for  the  same  purpose,  a  very 
perfect,  though  complicated  specimen  of  which  is  this  (from 
Bqnnet)  Fig.  43. 


Fig.  43. 


Chair  for  lateral  curvature  (from  Bonnet). 

An  attachment  coming  up  from  behind  holds  the  shoulders 
immovable,  while  the  pad  is  applied  to  the  ribs  on  the  project- 
ing side. 

Fig.  44,  p.  120,  shows  the  patient  in  position.     He  has  the 
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power  of  regulating  the  degree  of  pressure  upon  his  ribs,  by 
his  hold  upon  the  lever  in  front  of  him. 


Fig.  44. 


Chair  with  its  sitter  (from  Bonnet). 


A  more  simple,  and  apparently  more  useful  apparatus  has 
been  devised  by  Dr.  Andrews  (Fig.  45,  p.  121),  in  which  there 
is  counter  pressure  upon  different  portions  of  the  spine,  upon 
the  two  sides. 

The  patient  is  tempted  to  aid  the  influence  of  the  pressure 
by  muscular  action,  to  escape  the  approach  of  the  pads. 

Fig.  46,  p.  122,  is  adapted  to  more  obstinate  cases. 

Four  locations  of  pressure  are  secured,  corresponding  with 
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the  extremities  of  the  sigmoid  flexure,  and  the  two  interme- 
diate convexities. 

Any  one  who  visits  a  "movement-cure"  establishment,  like 
that  of  Dr.  C.  F.  Taylor,  of  New  York,  will  see  a  variety  of 
ingenious  contrivances  to  answer  the  purpose  of  these  chairs. 


Fig.  45. 


Andrews's  chair  for  exercising  the  deficient  muscles  of  the  spine. 

For  the  convenience  of  those  who  live  beyond  the  reach  of 
skilled  instrument  makers,  I  have  made  an  endeavor  to  devise 
a  plan,  which  can  be  executed  by  any  ordinary  mechanic,  and 
by  any  physician  who  will  give  his  time  to  the   work.     The 
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framework    of  this   apparatus    is    sufficiently  illustrated   by 
Figure  47,  p.  123. 


Fig.  46. 
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Explanation. — A  metallic  frame  for  lateral  curvature,  which 
may  be  extemporized. 

a  a.  Two  uprights  of  hoop  iron,  or,  better,  of  thin  steel. 
bb.  Base  of  copper,  tin,  or  sheet  iron,  reaching  two-thirds 
around  the  pelvis,  to  which  the  uprights  are  attached,  cc. 
Two  pieces  of  hoop  iron,  or  of  thin  steel,  for  the  side  on  which 
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the  shoulder  is  elevated,  d.  A  thinner  and  narrower  piece  of 
steel,  to  pass  under  the  armpit  of  the  depressed  shoulder. 
This  is  movable  at  the  rivet  attaching  it  to  the  uprights,  and 
upon  the  distal  end  is  attached  an  elastic  strap,  which  passes 
up  in  front  and  over  upon  the  prominent  shoulder,  and  down 
to  a  buckle  attached  to  the  base  bb,  in  order  to  make  the  lift 
under  the  depressed  shoulder,  and  the  weight  upon  the  opposite 
elevated  shoulder  balance  each  other,  e.  A  strip  of  hoop  iron 
(or  other  soft  iron)  to  apply  to  the  neck  and  base  of  the  skull. 
All  parts  are  properly  padded  and  armed  with  straps  arid 
buckles. 

To  retain  the  head,  after  division  of  the  sterno-cleido-mas- 
toid  muscle  for  wryneck,  and  after  plastic  operations  upon  the 
neck,  a  frame,  upon  the  same  principle,  can  be  easily  made, 
prolonging  the  uprights  a  a  to  pass  over  the  top  of  the  head, 
and  employing  two  neck-pieces,  e.  (See  Fig.  32,  page  107.)  The 
uprights  for  this  purpose  are  made  short  at  the  lower  end,  so 
as  to  bring  the  base  b  b  around  the  lower  part  of  the  chest. 
The  pieces  cc  and  d  are  left  off. 

Fig.  48. 


In   Fig.  48,  the  apparatus  is  seen   applied.      It  will    be 
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observed  that  it  differs  from  the  preceding  plans,  in  making 
the  prominent  shoulder  the  centre  of  force,  and,  in  the  erect 
posture,  the  support,  also,  of  the  weight  of  the  apparatus. 

Fig.  48.  Apparatus  for  lateral  curvature  applied,  a  a, 
bb,  c,  d,  e.  The  same  as  in  Fig.  47,  properly  bent  to  the 
form  of  the  body  and  padded,  ff.  An  elastic  strap  attached 
to  the  front  or  distal  end  of  the  bar  d,  passing  up  in  front,  and 
over  the  opposite  shoulder,  overriding  the  loop  g,  and  passing 
down  behind  to  the  base  bb,  where  it  is  attached  by  a  buckle. 
g g.  A  loop  encircling  the  prominent  shoulder,  and  attached 
by  an  elastic  strap  to  a  buckle  fastened  to  the  base  bb.  A.  A 
small  cord  passing  around  one  of  the  branches  of  the  loop  g, 
and  attached  to  the  upright,  for  the  purpose  of  keeping  the 
loop  from  slipping  off  the  shoulder.  By  means  of  the  strap 
//,  and  the  loop  g,  the  apparatus  is  made  self-sustaining,  and 
it  is  not  necessary  that  the  base  bb  should  have  any  nice 
adaptation  to  the  pelvis. 

The  apparatus,  as  shown  in  the  figure,  is  adapted  to  a  curva- 
ture in  which  the  left  shoulder  is  prominent.  The  bar  made 
into  a  hook  cc,  and  the  right  extremity  of  the  pelvic  base  bb, 
also  made  into  a  hook,  passing  around  the  right  ilium,  are 
intended  to  be  nearly  unyielding.  The  bar  d  moves  with  the 
ascent  and  descent  of  the  right  shoulder,  and  all  the  straps  and 
fastenings  are  elastic.  This  is  to  give  the  muscles  more  free- 
dom of  motion,  both  for  comfort  and  to  permit  that  to-and-fro 
movement,  which  gradually  secures  yielding  of  both  muscles 
and  ligaments,  without  danger  of  inflammation  or  ulceration 
anywhere.  A  vastly  greater  amount  of  pressure  can  be  borne 
with  this  yielding  elasticity,  than  without  it. 

The  details  of  the  apparatus  admit  of*  a  great  variety  of 
modifications,  to  suit  different  cases.  If  it  is  desirable  to  sup- 
port the  head,  to  give  the  cervical  vertebrae  some  extension, 
the  weight  of  the  head  may  be  supported  upon  the  bar  e,  and 
one  placed  upon  the  other  side  to  correspond  with  it.  The  coun- 
ter-extension thus  comes  to  apply  to  the  projecting  shoulder, 
through  the  strap/,  and  the  loop  g,  which  pass  over  it.  It  is 
believed  that  this  plan  admits  of  a  greater  variety  of  applica- 
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Fig.  49. 


tion  than  any  other  which  has  been  recommended,  at  the  same 
time  that  it  can  be  made  from  the  most  common  materials, 
requiring  very  little  skill. 

The  employment  of  the  best  steel  and  the  best  workmanship, 
to  make  the  whole  apparatus  light  and  elastic,  is  desirable,  but 
not  necessary  to  success. 

Plans  of  apparatus  for  the  treatment  of  lateral  curvatures 
of  the  spine  migh  be  multiplied,  but  those  here  shown  are 
sufficient  to  illustrate  the  principles  involved. 

What  has  already  been  said  of  the  need  of  patience  and 
perseverance  in  undertaking  to  remove  deformities  attendant 
upon  confirmed  curvatures  and  twistings  of  the  spine,  with  in- 
crease of  convexity  of  the  ribs  on  one  side  and  diminution 
on  the  other,  is  sure  to  be  appreciated  by  those  who  make  the 
attempt. 

Fig.  49  illustrates  a  case  be- 
longing to  the  second  division 
of  the  classification  here  adopted 
— lateral  curvature,  occurring  in 
a  lad  seventeen  years  of  age,  of 
previous  good  health.  The  de- 
formity has  been  chiefly  produ- 
ced during  the  last  six  months, 
and  is  observed  to  be  progressing 
rapidly. 

He  fell  from  a  horse,  three 
years  ago,  striking  upon  his 
head,  and  was  nearly  helpless  for 
a  few  days  after  this.  This  is 
the  only  known  cause.  There  is 
very  little  deviation  in  the  lower 
dorsal,  and  in  the  lumbar  verte- 
brse.     Stature  five  feet. 

After  ten  days'  use  of  appa- 
ratus delineated  in  Figs.  47  and  48,  the  patient's  height  had 
increased  half  an  inch. 

In  addition  to  mechanical  treatments,  the  patient  takes, 
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three  times  a  day,  a  teaspoonful  of  syrup  of  iodide  of  iron  and 
simple  syrup. 

Aug.  3d,  1864  (about  two  months  from  the  commencement  of 
treatment),  increase  of  stature  since  last  measurement,  f  inch 
— whole  increase,  1|  inch.  Nov.  5.  Additional  increase  of 
stature,  §  inch — total  increase,  1J  inch.  At  this  point,  there 
seemed  to  be  a  cessation  of  supposed  softening  of  bone,  and  a 
fixedness  of  position  accrued,  so  that  no  further  progress  was 
made.  The  general  health  improved.  Perhaps  greater  amend- 
ment of  form  might  have  been  secured,  by  requiring  the  pa- 
tient to  keep  the  horizontal  posture,  but  it  seemed  necessary 
to  permit  him  to  move  about,  in  aid  of  his  general  health. 
s  To  the  medicine  is  greatly  due  the  credit  of  the  arrest  of 
the  softening  of  bone,  but  the  mechanical  support  retrograded 
the  deformity  before  the  medicine  had  time  to  act.  At  a  later 
period,  the  restoration  of  bony  firmness  rendered  further 
amendment  of  form  impossible. 

The  variety  of  lateral  curvatures  to  which  this  case  belongs, 
is  closely  allied  to  the  antero-posterior  curvatures,  next  to  be 
considered.  Inflammation  and  softening,  or  destruction  of  the 
substance  and  connections  of  bones,  occur  alike  in  both. 

The  involvement  of  the  articulations  of  the  oblique  pro- 
cesses of  one  side  of  the  spine,  permits  a  lateral  deviation, 
while  the  escape  of  these  articulations  implies  a  curvature  for- 
ward, as  tbye  bodies  of  the  vertebrae  and  their  intervertebral 
fihro-cartilages  yield. 

Antero-posterior,  Vertical,  or  Angular  Curvature — Pott's 
Disease — Kyphosis. — This  curvature  depends  upon  disease  of 
the  bodies  of  the  vertebrae,  resulting  in  destruction  of  the  sub- 
stance of  the  bone,  while  the  articulations  maintain  their  in- 
tegrity. As  the  weight  of  the  superimposed  parts  forces  the 
adjoining  surfaces  of  the  vertebral  bodies  together,  the  spinous 
processes  must  separate  and  project  backward,  with  a  more  or 
less  sharp  curvature. 

The  pathology  does  not  differ  from  that  of  inflammations  and 
degenerations  existing  in  other  spongy  bones,  either  as  chronic 
sequels  of  inflammations  following  injuries,  or  as  degenerations 
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of  spontaneous  origin  ;  the  localizations  of  constitutional  ten- 
dencies, being  directed  to  this  seat  by  any  cause  diminishing 
the  proportionate  vigor  of  nutrition  of  the  spinal  bones.  The 
freedom  from  acute  pain,  probably,  depends  upon  the  low  grade 
of  inflammation  giving  time  for  a  slight  expansion  of  tissue, 
to  accommodate  the  increased  amount  of  blood,  and  saving 
those  nervous  extremities  from  distension,  which,  when  irri- 
tated, are  susceptible  to  painful  impressions.  A  dull,  ill-defined, 
aching  sensation,  instead  of  an  acute  pain,  usually  attends  the 
early  history  of  the  cases. 

A  careful  step  to  avoid  jars  of  the  body,  and  a  slightly  stoop- 
ing posture,  with  a  disposition  to  brace  up  the  trunk  by  placing 
the  hands  upon  the  thighs,  and  a  careful  avoidance  of  all  those 
attitudes  which  bring  increased  weight  upon  the  bodies  of  the 
vertebrae,  are  characteristics  which  mark  the  progress  of  the 
disease.  In  picking  up  objects  on  the  floor,  the  patient  carries 
his  hand  to  the  floor  by  flexing  the  hip-  and  knee-joints,  holding 
the  spine  stiff  and  nearly  erect ;  a  movement  so  contrary  to 
that  of  persons  with  healthy  spines,  as  to  attract  attention. 
Rheumatism  may  occasion  constraints  of  movements  very  simi- 
lar, and  hence  a  particular  caution  is  necessary  in  distinguish- 
ing ostitis  of  the  vertebras,  until  the  persistence  of  the  symp- 
toms renders  the  diagnosis  unequivocal. 

From  the  movements  of  the  patient,  we  may  see  that  there 
is  an  effort  to  save  the  vertebrae  from  pressure,  though  the  sen- 
sations are  so  diffuse  that  the  patient  is  not  aware  of  the  seat 
of  the  uneasiness.  Those  startings  and  spasmodic  muscular  con- 
tractions which  attend  inflammation  of  bones  adjoining  more 
movable  joints,  are  usually  absent,  owing  to  the  absence  of  the 
friction  of  rough  surfaces,  such  as  apply  to  each  other  in 
destructive  inflammations  of  the  knee-  and  hip-joints.  The 
patient  is  able  to  save  the  bodies  of  the  vertebrae  and  the  inter- 
vertebral cartilages  from  pressure  while  in  the  erect  posture,  by 
active  contraction  of  the  erecting  muscles  of  the  spine  attached 
to  the  spinous  processes,  but  they  soon  tire  out  and  yield  to  the 
tendency  of  the  spine  to  curve,  just  as  muscles  elsewhere  yield 
to  an  overcoming  force  applied  by  extending  apparatus.     This 
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yielding  becomes  habitual  and  permanent  with  increased  length 
of  muscles.  As  this  process  goes  on,  the  ligamenta  subflava 
connecting  the  arches  of  the  vertebrae  become  permanently 
elongated  by  change  in  nutrition,  while  the  articulating  pro- 
cesses assume  new  relations  with  each  other.  An  abrupt  pro- 
jection thus  occurs  in  marked  contrast  with  the  curves  of  the 
lateral  deviations.  No  tenderness  on  pressure  usually  attends 
this  process  of  destruction,  as  the  diseased  parts  are  beyond 
the  limit  of  the  influence  of  pressure  upon  the  spinous  pro- 
cesses, upon  the  ribs,  or  upon  the  adjacent  muscles. 

It  will  be  interesting  to  quote  in  this  connection,  from  Thomas 
Copeland,  who  wrote  half  a  century  ago  ("Diseased  Spine," 
London,  1815) : 

"  Most  of  the  prominent  symptoms  of  this  complaint  are 
derived  from  interruption  of  the  nervous  function  in  the  parts 
below  the  seat  of  pressure. 

"  The  debility  and  inaptitude  for  motion,  early  fatigue,  and 
relief  from  rest,  may  partly  result  from  the  affected  bone  or 
intervertebral  substance.  But  in  most  case§,  and  most  par- 
ticularly when  the  disease  is  in  its  usual  place,  the  superior 
dorsal  vertebrae,  the  great  characteristic  symptom  and  circum- 
stance is  a  commencing  paralysis  of  the  abdominal  muscles. 
It  is  surprising  how  very  early  in  the  disease  this  symptom 
may  be  detected,  when  the  attention  is  directed  to  it.  It  is 
sometimes  described  as  an  oppression  in  breathing,  tightness 
of  the  stomach,  a  band  tied  around  the  belly,  torpor  of  the 
abdomen,  and  by  other  expressions  in  different  patients. 

"It  produces  costiveness  and  retention  of  urine  in  a  more 

advanced  stage So  early  does  paralysis  of  the 

abdominal  organs  present  itself,  as  a  symptom  of  compression 
of  the  spinal  marrow,  that  it  is  very  generally  treated  for  a 
time  for  the  complaint  which  it  most  resembles.  I  have  seen 
it  called  asthma,  dyspepsia,  and  even  diseased  liver,  from  the 
sense  of  uneasiness  and  stricture  over  the  region  of  the  liver 
and  stomach  ;  sometimes  it  is  taken  for  a  disease  of  the  colon 
or  rectum,  from  the  accompanying  costiveness  and  pain ;  the 
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bladder  also,  being  unable  to  perform  its  office,  the  cause  of 
•the  impediment  is  sought  for  in  the  urethra  and  kidneys." 

Mr.  Copeland  claims  the  discovery  of  the  increased  sensi- 
bility to  the  touch,  and  to  the  presence  of  heat  in  parts  in  the 
neighborhood  of  carious  vertebrae.  He  speaks  thus  of  tem- 
perature. "  A  sponge  wrung  out  of  hot  water,  and  carried 
down  along  the  spine,  will  often  give  a  very  acute  pain,  while 
passing  over  the  part  where  the  disease  is  going  on.  This  I 
first  discovered  by  accident.  When  I  had  been  applying  leeches 
to  a  diseased  spine,  the  gentleman  who  was  my  patient,  com- 
plained of  great  pain  when  the  sponge  passed  over  the  pro- 
jecting vertebrae." 

From  the  intrinsic  interest  of  the  subject,  and  the  interesting 
manner  in  which  Pott,  from  whom  the  disease  is  named,  de- 
tailed the  symptoms,  the  attention  of  the  reader  will  not  tire 
in  reading  this  somewhat  lengthy  quotation. 

"  When  the  disease  attacks  one  who  is  old  enough  to  have 
walked  properly,  the  awkward  and  imperfect  manner  of  using 
the  legs,  is  the  symptom  which  first  attracts  attention ;  and 
the  incapacity  of  using  them  at  all,  which  soon  follows,  fixes 
that  attention  and  alarms  the  friends.  The  account  most 
usually  given  is,  that  for  some  time  previous  to  the  incapacity, 
the  child  has  been  observed  to  be  languid,  listless,  and  very 
soon  tired ;  that  he  was  unwilling  to  move  much  or  briskly, 
that  he  had  been  observed  frequently  to  trip  or  stumble,  al- 
though no  impediment  lay  in  his  way,  that  when  he  moved 
hastily,  or  unguardedly,  his  legs  would  cross  each  other  in- 
voluntarily, by  which  he  was  often  suddenly  thrown  down  ; 
that  if  he  attempted  to  stand  still  and  upright,  unsupported 
by  another,  his  knees  would  totter  and  bend  under  him  ;  that 
he  could  not  with  any  degree  of  precision  direct  either  of  his 
feet  to  any  particular  point,  but  that  in  attempting  to  do  so, 
they  would  be  suddenly  and  involuntarily  brought  across  each 
other ;  that  soon  after  this,  he  complained  of  frequent  pains 
and  twitchings  in  his  thighs,  particularly  when  in  bed,  and  of 
an  uneasy  sensation  in  the  pit  of  his  stomach ;  that  when  he 
sat  on  a  chair  or  stool,  his  legs  were  almost  always  across 
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each  other,  and  drawn  up  under  the  seat,  and  that  in  a  little 
time  after  these  particulars,  he  totally  lost  the  power  of 
walking. 

"  These  are  the  general  circumstances  which  are  found,  at 
least  in  some  degree,  and  pretty  uniformly,  in  most  infants 
and  children ;  but  there  are  others,  which  are  different  in  dif- 
ferent subjects. 

"  If  the  incurvation  be  of  the  neck,  and  to  a  considerable 
degree  by  affecting  the  vertebrae,  the  child  finds  it  inconvenient 
and  painful  to  support  its  own  head,  and  is  always  desirous  of 
laying  it  upon  a  table  or  pillow,  or  anything  to  take  off  the 
weight.  If  the  affection  be  of  the  dorsal  vertebras,  the  general 
marks  of  a  distempered  habit,  such  as  loss  of  appetite,  hard, 
dry  cough,  laborious  respiration,  quick  pulse,  and  disposition 
to  hectic,  appear  pretty  early,  and  in  such  manner  as  to  de- 
mand attention ;  and  as  in  this  state  of  the  case,  there  is 
always,  from  the  connection  between  the  ribs,  sternum,  and 
spine,  a  great  degree  of  crookedness  of  trunk,  these  complaints 
are  by  everybody,  set  to  the  account  of  the  deformity  merely. 
In  an  adult,  the  attack  and  the  progress  of  the  disease  are 
much  the  same,  but  there  are  some  few  circumstances  which 
may  be  learned  from  a  patient  of  such  age,  which  either  do 
not  make  an  impression  upon  a  child,  or  do  not  happen  to  it. 

"  An  adult,  in  a  case  where  no  violence  has  been  received, 
will  tell  you  that  his  first  intimation  was  a  sense  of  weakness 
in  his  back  bone,  accompanied  by  what  he  will  call  a  heavy 
dull  kind  of  pain,  attended  with  such  a  lassitude  as  rendered 
a  small  degree  of  exercise  fatiguing ;  that  this  was  soon  fol- 
lowed by  a  sense  of  coldness  in  the  thighs,  not  accountable 
for  from  the  weather,  and  a  palpable  diminution  of  their  sen- 
sibility. That  in  a  little  time  more,  his  limbs  were  frequently 
convulsed  with  involuntary  twitchings,  particularly  trouble- 
some in  the  night,  that  soon  after  this,  he  not  only  became 
incapable  of  walking,  but  his  power  either  of  retaining  or  dis- 
charging his  urine  and  faeces,  were  considerably  impaired,  and 
his  penis  became  incapable  of  erection. 

"  The  adult  also  finds  all   the  offices  of  the  digestive  and 


VERTICAL   CURVATURE. 


131 


respiratory  organs  much  affected,  and  complains  constantly  of 
pain  and  tightness  at  his  stomach." 

Notwithstanding  the  admirable  clearness  of  this  statement 
of  symptoms,  Mr.  Pott,  referring  to  the  diagnosis  of  caries 
of  the  spine,  says,  "  When  these  complaints  are  not  attended 
with  an  alteration  of  the  figure  of  the  back  bone,  neither  the 
real  seat  nor  the  true  nature  of  the  distemper,  are  pointed  out 
by  the  general  symptoms,  and  consequently  they  are  frequently 
unknown,  at  least  while  the  patient  lives." 

An  end  of  no  small  interest  in  these  quotations  is  the  pres- 
ervation of  the  precise  form,  as  well  as  the  substance  of  the 
knowledge  possessed  by  those  medical  authors,  upon  whom  we 
are  sometimes  tempted  to  look  with  contempt,  because  we  have 
now  some  light  which  they  had  not. 

The  amount  of  destruction  of  bone  is  truly  astonishing  ;  the 
bodies  of  several  ver- 
tebrae in  some  instan-  IG^  ' 
ces  disappearing.  A  ^  I 
striking  case  of  this 
kind  is  given  in  Cru- 
veilhier's  Pathological 
Plates,  fourth  livrai- 
son,  plate  4,  in  which 
there  was  a  loss  of  the 
bodies  of  five  verte- 
brae, the  5th  and  11th 
dorsal  vertebrae  com- 
ing in  contact  by  their 
anterior  surfaces,  the 
spinal  canal  making 
an  acute  angle,  with- 
out the  occurrence  of 
paralysis  at  any  time. 
in  figures  50  and  51. 

"  The  individual  to  whom  this  specimen  belonged  was  not 
paraplegic,  although  the  angle  was  so  acute,  but  the  pressure 
of  the  spinal  marrow  was  probably  prevented  by  the  meeting 


The  illustration  of  this  case  is  copied 
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Fig.  51. 


of  the  eleventh  with  the  fifth  dorsal  vertebra,  which  furnished 
a  groove  for  the  reception  of  the  eleventh.  The  bodies  of  the 
6th,  7th,  8th,  9th,  and  10th  dorsal  vertebrae  have  almost  en- 
tirely disappeared,  their  confused  remains  forming  a  mass 
covered  with  osseous  vegetations.  The  foramina  were  all 
preserved,  but  deformed  and  diminished  in  size.  The  spin- 
ous processes  corresponding  to  the  lost  vertebrae  had  under- 
gone a  remarkable  deviation;  instead  of  projecting  more  than 
usual,  they  were  much  inclined  and  even  slightly  curved,  so  as 
entirely  to  fill  up  the  interval  Avhich  separated  the  8th  from 

the  9th,  and  the  9th  from  the 
10th  dorsal  vertebrae,  and  to 
complete  posteriorly  the  me- 
dullary canal.  The  manner  in 
which  nature  had  preserved 
the  spinal  canal  in  the  midst  of 
such  devastation  is  remark- 
able. The  vertebral  column 
having  been  sawed  lengthwise, 
we  see  (Fig.  51)  with  what  ap- 
parent art  the  canal  had  been 
protected." 

The  occurrence  of  pressure  upon  the  spinal  cord  is  obviated 
by  the  slowness  of  the  changes  and  the  ultimate  incasing  of 
the  cord  by  new  bony  material  coincident  with  the  anchylosis 
of  adjoining  vertebrae,  except  in  those  cases,  in  which  the 
weakened  bony  substances  are  fractured  by  the  weight  of  the 
parts  sustained,  or  by  some  movement  or  force  suddenly  ap- 
plied greater  than  the  vertebrae  can  endure.  By  this  sudden 
fracture,  the  spinal  cord  may  become  compressed  by  the  frag- 
ments and  paralysis  ensue.  By  the  absorption  or  disintegra- 
tion of  these,  or  by  their  change  of  position  through  extension 
acting  through  the  spinal  column,  the  pressure  may  disappear, 
or  through  failure  of  these  processes,  the  pressure  and  attend- 
ing palsy  may  be  permanent. 

By  looking  at  these  illustrations  taken  from  Cruveilhier,  it 
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will  become  obvious,  that  the  explanation  of  the  deformity  is 
twofold. 

1.  As  the  substance  of  the  bodies  of  the  vertebrae  softens 
and  disintegrates  during  the  inflammatory  process,  the  weight 
of  the  parts  above,  while  the  patient  is  in  the  erect  posture, 
and  the  contraction  of  the  muscles  on  the  anterior  part  of  the 
body,  overbalancing  those  upon  the  posterior  (by  the  greater 
distance  of  the  former  from  the  spinal  centre  of  motion),  tend 
to  compress  the  yielding  bodies  of  the  inflamed  vertebrae,  and 
to  approximate  parts  between  which  there  is  a  hiatus  from 
loss  of  substance. 

2.  In  analogy  with  what  is  observed  in  other  parts,  a  very 
considerable  degree  of  deformity  may  be  supposed  to  arise  in 
the  progress  of  restoration  after  the  destruction  of  a  very  con- 
siderable amount  of  osseous  material,  independently  of  any  in- 
fluence of  weight  or  posture. 

The  new-formed  bone  observed  to  have  been  produced  in 
many  specimens  preserved  in  cabinets,  must  have  had  the 
properties  of  provisional  callus,  with  a  disposition  to  contract 
and  disappear.  In  this  process,  there  must  be  a  tendency  to 
bring  the  original  parts  between  which  this  new-formed  mate- 
rial exists,  nearer  together.  As  the  oblique  or  articulating 
processes  admit  of  no  shortening  of  the  portion  of  the  spinal 
column,  constituting  the  posterior  Avail  of  the  spinal  canal, 
the  approximation  of  the  bodies  of  the  vertebrae,  by  this  kind 
of  cicatrix-contraction,  must  bend  the  spinal  column,  and  pro- 
ject the  spinous  processes  backward.  If,  for  illustration,  the 
amount  of  destruction  of  bone  exhibited  in  the  case  quoted  from 
Cruveilhier,  can  be  supposed  to  have  occurred  independently  of 
posture  or  pressure,  there  could  have  been  no  restoration  of  the 
strength  of  the  spinal  column,  except  by  a  filling  up  of  the 
space  with  new-formed  bone,  which  must  have  resulted  in  con- 
traction, up  to  the  approximation  of  the  original  bone,  above 
and  below. 

The  duration  of  the  disease,  from  its  incipiency  to  the  ter- 
mination by  anchylosis,  is  measured  by  years.  During  the 
period  of  aggravation,  pus  may  form  and  accumulate  in  such 
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quantity  as  to  burrow  through  the  adherent  pleurae  into  the 
lungs,  or  along  the  fasciae  of  the  muscles  into  the  lumbar  re- 
gion, or  along  the  psoas  muscle  into  the  groin.  Cases,  however, 
may  doubtless  be  cut  short  previous  to  the  suppurating  stage, 
while  little  or  no  deformity  has  ensued,  as  in  similar  inflamma- 
tions in  other  cancellous  bones  and  their  investments.  It  may 
not  then  be  apparent  to  the  patient  or  friends,  or  even  to  the 
physician,  what  is  the  magnitude  of  the  evil  cut  short. 

There  is  a  doubt  thrown  upon  the  efficacy  of  treatment  in 
this  and  other  diseases  pursuing  such  a  protracted  course,  be- 
cause the  disease  does  not  at  once  begin  obviously  to  ameliorate 
upon  the  institution  of  treatment.  From  analogy  and  expe- 
rience, however,  the  following  indications  may  be  safely  af- 
firmed: 

1.  The  disease,  except  when  it  is  tubercular  or  a  cancerous 
degeneration,  has  an  acute  stage,  in  which  the  treatment  must 
be  like  that  in  the  acute  stage  of  other  diseases  of  general  low 
grade.  This  element  of  treatment  is  important  before  the  bony 
substance  is  so  absorbed  or  disintegrated  that  the  pressure  of 
the  weight  of  the  parts  above  in  the  erect  posture  can  have 
any  mischievous  influence.  Whether  the  morbid  proceses,  have 
their  origin  in  an  injury,  or  in  some  obscure  constitutional  in- 
fluence localizing  itself  in  the  spine  by  an  accidental  selection, 
the  case  should  be  treated  on  the  same  principles  as  strumous 
inflammation  in  the  eye.  General  heroic  treatment  cannot  be 
borne,  but  active  purgation  once  a  week,  cleaning  out  the  colon 
and  stimulating  the  liver  and  other  alimentary  glands,  creating 
an  appetite  and  giving  a  healthier  hue  to  the  surface,  will  con- 
stitute an  important  element  in  the  treatment.  Mercury  is  not 
an  indispensable  element  in  the  purge,  but  it  certainly  adds 
very  much  to  its  efficacy.  A  grain  of  calomel  for  a  child  five 
or  six  years  old,  taken  at  night,  and  followed  in  the  morning 
with  an  efficient  senna  draught,  may  be  mentioned  as  an  appro- 
priate purge.  The  mercurial  may,  for  convenience,  be  com- 
bined with  a  sixteenth  of  a  grain  of  tartar  emetic,  two  grains 
of  leptandrin,  and  two  grains  of  sugar,  for  a  patient  of  this 
age.     Where  the  mercury  is  omitted,  two  grains  of  leptandrin 
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may  be  given  at  night,  followed  by  castor  oil  in  the  morning. 
Should  there  be  considerable  febrile  excitement,  the  force  of 
the  circulation  may  be  diminished  by  small  and  frequently 
repeated  doses  of  tartar  emetic,  or  in  more  active  cases,  vera- 
trum  viride.  This  element  of  treatment  may  be  expected  to 
be  of  most  efficacy  while  the  diagnosis  is  obscure,  the  disease 
being  suspected  by  the  gait  and  posture  of  the  patient,  before 
any  deformity  is  manifest.  It  may  be  said  in  favor  of  the 
treatment  that  if  the  diagnosis  is  wrong,  the  remedies  are  equally 
appropriate  for  the  rheumatic  stiffness  which  simulates  the 
spinal  disease. 

.  2.  FolloAving  this  class  of  remedies,  or  in  connection  with 
them,  the  employment  of  iron  and  iodine,  with  or  without  other 
tonics,  may  be  expected  to  have  an  important  influence  in  over- 
coming the  constitutional  perversion  upon  which  the  perpetua- 
tion of  the  local  disease  so  much  depends.  The  syrup  of  iodide 
of  iron,  of  the  United  States  Pharmacopoeia,  in  doses  of  fif- 
teen drops  three  times  a  day,  for  a  child  six  years  old,  may  be 
instanced  as  a  convenient  and  efficient  form  of  prescription. 
It  is  important  to  insist,  that  when  there  is  any  fulness  of 
bloodvessels  felt  in  the  pulse,  or  seen  in  the  capillaries  of  the 
surface,  this  class  of  remedies  should  be  preceded  or  accom- 
panied by  a  proper  eliminative  treatment.  It  is  feared  that 
the  present  prevalence  of  the  humoral  pathology  in  medical 
theories,  too  often  leads  to  a  neglect  of  this  important  prin- 
ciple of  treatment  to  prepare  the  system  for  the  absorption  or 
tolerance  of  iron  tonics. 

3.  Local  remedies  ;  cupping  and  leeching,  emollient  applica- 
tions, the  most  convenient  of  which  is  a  damp  towel  persist- 
ently worn  over  the  spine,  and  moistened  as  often  as  it  dries, 
slightly  to  reduce  the  temperature  of  the  skin,  and  to  soothe 
the  nervous  extremities,  may  be  supposed  to  act  chiefly  by  re- 
flex influence,  being  applied  to  nerves  having  origins  near  to 
the  origins  of  those  going  to  the  diseased  parts,  or  identical 
with  them. 

Dr.  Esmarch,  applies  dry  cold  to  the  spine  in  Pott's  dis- 
ease, and  claims  that  great  benefit  is  derived. 
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He  first  makes  a  mould  of  the  back  by  means  of  a  sheet  of 
gutta  percha,  and  from  this,  a  metallic  box  is  made  with  one 
side  to  fit  the  trunk.  There  is  an  opening  through  which  to 
introduce  cold  water,  and  there  may  be  an  additional  opening 
for  the  exit  of  water  which  has  become  warm,  so  that  if  need 
be  a  stream  of  water  may  be  kept  running  through. 

Dr.  Esmavch  thinks  that  moisture  is  often  a  source  of  hurt- 
ful irritation  which  is  entirely  avoided  by  confining  ice  or 
cold  water,  in  water-proof  inclosures. 

Soft  rubber  is  the  material  which  he  generally  prefers,  and 
some  absorbing  fabric  should  always  be  placed  between  this 
and  the  cutaneous  surface,  to  absorb  the  moisture  which  con- 
denses from  the  atmosphere.* 

Blisters,  moxas,  and  cauteries,  however,  if  employed  in  this 
stage,  should  be  applied  at  a  distance,  so  as  not  to  excite  an  in- 
creased sympathetic  activity  in  the  diseased  parts.  It  is  not 
impossible  that  the  disrepute  into  which  these  last  remedies 
have  fallen  is  owing  to  the  disregard  of  this  therapeutic  prin- 
ciple by  the  old  surgeons,  who  applied  these  remedies  too  in- 
discriminately. Observing  their  efficacy  in  the  later  stages 
of  the  disease,  in  which  spasmodic  and  painful  muscular  action 
had  been  sympathetically  produced  by  irritation  of  the  nerves 
of  the  diseased  tissues,  a  hasty  generalization  may  have  led 
to  their  too  early  employment  and  to  their  application  too  near 
the  diseased  tissues.  It  is  hardly  possible  that  their  employ- 
ment should  have  been  an  entire  mistake.  The  extent  to  which 
Brown- Sequard  has  insisted  upon  this  latter  point  will  doubtless 
have  a  controlling  influence  upon  future  practice. 

A  practical  question  will  often  arise,  whether  a  purulent  ac- 
cumulation in  the  groin,  or  elsewhere,  should  be  opened?  The 
elements  of  the  answer  to  this  question  may  be  thus  stated  : 

Pus  inclosed  in  the  tissues  and  kept  from  exposure  to  the 
air,  whether  in  large  quantities  or  small,  is  capable  of  main- 
taining its  original  composition  for  a  long  period,  and  of  being 

*  "  The  Use  of  Cold  in  Surgery.  By  Fr.  Esmarch,  M.D.  Translated  by  E.  Mont- 
gomery, M.D.     Published  by  the  New  Sydenham  Society,  London,  1861." 
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finally  absorbed.  Undecomposed  pus  is  unirritating  to  the 
tissues,  does  not  interfere  with  healing  processes  in  contact 
with  it,  and  travels  chiefly  by  the  pressure  of  its  own  weight, 
or  of  its  bulk  when  in  too  confined  a  space,  as  in  phlegmonous 
diseases,  in  which  pus  rapidly  accumulates.  The  presence  of 
undecomposed  pus,  therefore,  will  neither  aggravate  the  disease 
nor  prevent  the  healing  of  the  abraded  surfaces  of  bone  and 
cartilage.  On  the  other  hand,  the  complete  evacuation  of  the 
pus  is  impracticable,  in  consequence  of  the  tortuousness  of  the 
passages,  or  the  formation  of  pockets  from  which  the  pus  can 
only  be  slowly  drained  by  position.  The  admission  of  air  to 
a  portion  of  the  pus  within  the  tissues,  sets  to  work  a  process 
of  decomposition  which  gradually  communicates  to  the  whole. 
This  inflames  the  interior  of  the  pus-holding  sac,  and  the 
tissues  originally  diseased  may  take  on  an  aggravated  form  of 
inflammation  from  this  new  source  of  irritation.  The  attempt 
to  evacuate  the  pus  through  a  tube  ending  under  fluid,  can  never 
evacuate  the  less  liquid  portions  of  the  pus,  which  are  liable 
to  block  up  the  tube,  and  if  successful  in  avoiding  the  intro- 
duction of  air  into  the  cavity,  the  wound  must  heal  by  the  first 
intention,  to  avoid  the  unwelcome  result  of  decomposition  of 
pus  and  consequent  irritation.  If,  however,  an  opening  has 
spontaneously  formed  into  the  air-passages  of  the  lungs,  or  in 
any  inconvenient  location,  the  case  can  be  no  worse  by  the 
making  of  a  free  opening  in  the  most  dependent  position,  the 
better  to  drain  the  parts,  and  when  there  is  an  opening  into 
the  lungs,  to  save  the  air-passage  from  the  burden  of  this  dis- 
charge. The  introduction  of  local .  medicines  by  injecting 
them  into  the  purulent  cavity,  other  than  disinfectants,  prom- 
ises too  little  to  encourage  the  practice. 

After  the  formation  of  pus  has  ceased  in  the  progress  of  res^- 
toration,  and  after  the  parts  originally  diseased  are  well  covered 
by  granulations,  reducing  the  case  to  the  condition  of  an  or- 
dinary chronic  abscess,  a  state  of  things  indicated  by  the  greatly 
improved  state  of  the  patient  and  the  increased  strength  of 
his  back,  there  can  be  no  more  objection  to  the  evacuation  of 
the  pus  than  in  an  ordinary  chronic  abscess. 
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4.  Quiet  of  the  general  system  by  confinement,  chiefly  in  the 
horizontal  posture,  is  of  greater  importance  than  parents  can 
easily  appreciate,  both  for  obviating  the  general  arterial  ex- 
citement upon  which  the  activity  of  the  local  disease  in  part 
depends,  and  for  relieving  the  diseased  parts  from  any  func- 
tional action  in  sustaining  the  weight  of  the  body.  Whatever 
objections  may  be  urged  against  the  observance  of  the  hori- 
zontal posture,  in  the  later  stages  of  the  disease,  in  the  period 
of  wasting  from  suppuration,  and  in  that  of  repair  and  pro- 
gressing anchylosis,  none  can  be  urged  on  therapeutic  grounds 
against  the  observance  of  rest  and  posture  during  the  early 
period  of  subacute  excitement,  while  tonics  cannot  be  borne 
unless  preceded  by  eliminants.  Indeed,  it  is  probable  that  if 
this  indication  could  be  properly  appreciated  by  parents  and 
physicians,  in  the  forming  period  of  the  disease,  vast  numbers 
of  cases  would  recover,  without  proceeding  so  far  as  to  afford 
a  clear  diagnosis,  and  of  course  without  any  deformity. 

The  importance  of  rest  in  the  treatment  of  caries  of  the 
spine,  has  a  long  time  been  appreciated.  Copeland,  writing 
half  a  century  ago,  quotes  the  clear  language  of  Ford,  which 
is  better  than  any  possible  paraphrase  or  condensation.  "  It 
has  happened  to  me  so  frequently  to  observe  that  the  mode  of 
treatment  by  absolute  rest,  confinement  to  bed,  has  been  par- 
ticularly successful  in  those  cases  in  which  a  paralytic  state 
of  the  lower  limbs  was  added  to  the  otljer  inconveniences  of 
the  complaint,  that  I  have  been  induced  to  think  that  this 
paralytic  symptom,  alarming  as  it  is,  conduces  to  the  recovery 
of  the  patient.  Without  doubt,  the  paralysis  indispensably 
compels  the  patient  to  a  state  of  quietude  in  a  horizontal  po- 
sition, whereby  the  pressure  of  the  head  is  taken  entirely  from 
the  distempered  bones,  and  the  establishment  of  a  union  be- 
tween their  ulcerated  surfaces  becomes  thus  more  practicable; 
consequently  the  weak  state  of  the  limbs  with  the  other  symp- 
toms of  general  disease  sooner  disappears." 

The  tendency  of  modern  views,  however,  is  to  the  disregard 
of  this  indication  for  rest,  even  in  the  earliest  period. 

Thus,  Mr.  William  Adams,  employs  (Lectures  on   the  Pa- 
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thology  and  Treatment  of  Lateral  and  other  forms  of  Curva- 
ture of  the  Spine.  By  William  Adams,  F.R.C.S.  Churchill, 
London,  1865),  very  emphatic  language  : 

"  Since  my  connection  with  the  Orthopedic  Hospital,  now 
more  than  twelve  years,  I  have  invariably  opposed  this  rule" 
(of  the  horizontal  posture)  "  and  adopted  the  plan  of  apply- 
ing mechanical  support  to  the  spine  by  means  either"  of  a 
leather  or  steel  apparatus,  according  to  the  age,  and  allowing 
the  patient  to  walk  about  when  so  disposed. 

"  This  treatment  I  find  to  be  applicable  to  all  stages  of 
caries  or  destructive  disease  of  the  spine,  from  its  commence- 
ment, which  we  may  in  most  cases  diagnose  before  any  angular 
projection  has  taken  place,  and  even  when  the  destructive 
process  is  evidently  advancing,  provided  the  patient  is  able 
to  bear  the  support  and  is  able  to  walk." 

In  spite  of  this  high  authority,  the  old  authors  were  right 
in  principle,  though  they  may  have  persisted  in  applying  it 
while  the  constitution  needed  air  and  exercise  more  than  the 
local  disease  needed  rest. 

These  two  necessities  are  the  antagonists  which  divide  the 
practice,  sometimes  one  and  sometimes  the  other  claiming 
more  than  its  share  of  attention. 

5.  Artificial  support  of  the  diseased  vertebrae,  taking  off  the 
pressure  upon  the  bodies,  and  obviating  the  strain  upon  the 
muscles  and  ligaments  attached  to  the  spinous  processes  and 
arches  of  the  vertebrae,  is  seen  at  a  glance  to  be  theoretically 
correct,  although  the  measure  may  lead  to  abuse,  by  too  much 
trust  in  the  supporting  power  of  the  mechanism,  or 'trust  in  it, 
while  the  utmost  rest,  and  perhaps  cold,  are  necessary  to  arrest 
the  destructive  inflammatory  process. 

So  far  as  the  disintegration  of  bone  and  intervertebral  car- 
tilage may  depend  upon  pressure  and  motion  of  vertebrae  upon 
each  other,  the  annihilation  of  pressure  and  motion  become 
important  elements  of  treatment.  These  therapeutic  indica- 
tions have  been  appreciated  a  much  longer  time  than  is  gener- 
ally supposed. 

To  illustrate  the  history  of  this  subject  these   figures  (Fig. 
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52)  are  introduced.  They  are  taken  from  Shelldrake's  "  Trea- 
tise on  Diseased  and  Distorted  Spine,"  London,  1816,  in  which 
Shelldrake  says:  "  In  1782,  I  published  a  description  of  this 
instrument  with  plate,  and  such  observations  as  then  occurred 
to  me  on  the  subject." 


Fig.  52. 


Shelldrake's  apparatus  for  Pott's  Disease,  published  1782. 

In  Sir  James  Earl's  Observations  on  the  cure  of  Curved 
Spine,  1803,  quoted  in  Shelldrake,  this  language  occurs : 

"  If  a  machine  be  contrived  to  elevate  the  head  and  support 
the  thorax,  passing  down  the  spine,  and  strengthening  it  as  a 
splint  does  a  broken  limb,  resting  on  the  pelvis  at  its  basis,  and 
with  a  contrivance  to  give  such  gradual  and  permanent  exten- 
sion as  the  weak  parts  will  bear  without  injury,  and  to  be 
continued  till,  by  a  deposition  of  osseous  matter,  the  yielding 
vertebrae  become  firm   and   compact  bones,   I  am   clearly   of 

opinion  that  much  good  from  it  may  be  derived 

What  I  principally  wish  is  to  shoAV  that  it  is  safe  and  useful, 
and  to  set  aside  the  disinclination  which  I  perceive  in  many 
practitioners,  as  well  as  in  the  writings  of  Mr.  Pott,  to  admit 
of  its  use  or  assistance  in  cases  of  curvature  attended  with 
caries;  and  further,  I  shall  endeavor  to  make  it  apparent  that 
in  some  of  these  cases,  such  a  contrivance  is  not  only  frequently 
useful,  but  often  absolutely  necessary." 

During  this  period,  and  until  very  lately,  the  plan  of  treat- 


TREATMENT  OF  VERTICAL  CURVATURE.     141 

merit  of  spinal  caries  by  issues,  advocated  by  Pott,  held  such 
sway  that  the  importance  of  mechanical  support  obtained  no 
general  recognition  in  the  views  of  medical  men. 

The  present  favor  in  which  the  treatment  of  vertical  curva- 
ture of  the  spine  by  mechanical  support  is  held,  is  very  much 
owing  to  the  experience  of  Dr.  Henry  Gr.  Davis,  of  New  York, 
and  the  restatement  of  the  indications  in  a  more  philosophical 
manner.  This  expedient  of  treatment  is  founded  upon  the  law 
of  the  disease  to  affect  the  bodies  of  the  vertebrae,  and  to  leave 
the  arches,  articulating  surfaces,  and  processes  untouched. 
The  principle  of  treatment  is  that  of  a  splint  applied  to  the 
back  of  the  spine  to  keep  it  from  bending,  and  to  force  the 
weight  of  the  parts  above  upon  the  articulating  processes. 

In  the  No.  of  the  Boston  Medical  and  Surgical  Journal  for 
August  4th,  1852,  Dr.  Davis,  at  the  close  of  an  article  on  lat- 
eral curvature,  refers  to  an  apparatus  for  Pott's  disease,  having 
then  employed  it  for  three  years.  In  the  American  Medical 
Monthly  for  1856,  vol.  5,  p.  212,  &c,  Dr.  D.,  in  speaking  of 
the  difficulties  in  adapting  remedies  for  Pott's  disease,  remarks  : 
"  The  common  mode  of  constructing  apparatus  to  sustain  the 

weight  of  the  body  upon  crutches  is  utterly  useless 

The  bodies  (of  the  vertebrae)  and  the  oblique  processes  afford 
the  only  perpendicular  support.  The  distortion  is  produced 
by  the  removal  of  the  bodies  of  the  vertebrae  by  ulceration. 
As  the  line  of  perpendicular  support  falls  between  the  bodies 
and  the  articulations  of  the  oblique  processes,  the  weight  of 
the  trunk  above  approximates  the  bodies  of  the  two  adjoining 
vertebrae,  as  the  diseased  one  is  removed  by  absorption  ;  the 
oblique  processes  now  sustaining  the  weight  of  the  trunk  act 
as  fulcrums,  upon  which  the  vertebrae  are  tilted  or  rotated  ; 
thus,  the  spinous  processes  above  and  below  are  separated  from 
that  of  the  diseased  vertebras,  the  articulations  of  the  oblique 
processes  being  the  centres  of  motion.  It  is  this  form  of  the 
vertebrae  which  enables  us  to  make  use  of  the  whole  vertebral 
column  as  a  lever  to  restore  it.  By  apparatus  we  are  enabled 
to  throw  the  entire  weight  of  the  superincumbent  body  upon 
the  oblique  processes,  and  at  the  same  time  separate  the  bodies 
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of  the  vertebrae  adjoining  the  diseased  one  from  it,  the  contact 
of  which  is  constantly  irritating  and  producing  absorption.   . 

The  same  principle  of  treatment,  viz.,  the  separating 

of  the  diseased  surfaces,  and  removing  from  them  all  irritation 
from  pressure,  is  equally  applicable  to  diseases  of  the  hip-joint." 

These  quotations  are  made  to  this  extent  not  only  to  vindi- 
cate American  Surgery  against  foreign  claims,  but  to  secure 
the  honor  of  originality  to  whom  it  rightfully  belongs  among 
Americans. 

In  the  Transactions  of  the  New  York  State  Medical  Society 
for  1853,  is  an  article  by  Dr.  C.  F.  Taylor,  of  New  York,  upon 
"  The  Mechanical  Treatment  of  Angular  Curvature,"  &c,  in 


Fis   53. 


Fig.  54. 


Apparatus  of  Dr.  H.  G.  Davis  for  ver- 
tical curvature,  arranged  for  disease  of  the 
lower  dorsal,  or  upper  lumbar  vertebras. 


Instrument  of  Dr.  E.  Andrews  for  back- 
ward curvature. 


which  Dr.  Taylor  claims  that  he  is  the  inventor  of  the  only 
method  which  does  not  rely  upon  crutches  to  support  the 
body  in  Pott's  disease.  From  a  letter  from  Dr.  Taylor  him- 
self, we  learn  that  his  own  apparatus  was  invented  in  1859. 
This  is  several  years  after  Dr.  Davis  had  employed  his  appa- 
ratus. 
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EiG.  55. 


The  quotations  already  made  show  that  this  is  not  a  modern 
invention,  however  original  the  conception  may  have  seemed, 
and  that  it  is  one  of  the  signs  of  that  general  change  of  thera- 
peutics which  has  brought  us  to  study  more  how  to  support 
the  efforts  of  nature  than  to  correct  her  deviations. 

The  apparatus  of  Dr.  Davis,  arranged  for  disease  of  the 
lower  dorsal  or  first  lumbar  vertebrae,  will  be  readily  understood 
from  the  cut,  Fig.  53. 

Dr.  Louis  Bauer,  of  Brooklyn,  has  constructed  a  modifica- 
tion of  this  apparatus,  which  he  calls  a  cuirass.  It  is  made 
of  woven  iron  wire,  by  fashioning  it 
upon  a  plaster  cast,  and  encircling 
its  borders  with  an  iron  rod  or  wire, 
of  sufficient  firmness  to  resist  any 
force  likely  to  be  applied  to  it.  The 
fastening  above,  is  by  bands  around 
the  shoulders,  and  below,  by  a  band 
across  the  hypogastrium.  On  either 
side  are  leather  handles,  for  the  pur- 
pose of  carrying  a  small  patient  in- 
vested with  this  covering,  as  in  trans- 
porting a  turtle  on  his  back. 

The  apparatus  is  made  like  the 
"  wire  breeches' '  of  the  same  inventor, 
and  when  made  a  good  fit  it  must  an- 
swer the  purpose  admirably. 

Figs.  54,  55,  illustrate  the  appa- 
ratus adopted  by  Dr.  E.  Andrews,  of 
Chicago. 

The  pelvic  bands  are  made  of  metal 
properly  padded  and  accurately 
shaped  to  the  form  so  as  to  secure 
some  lifting  support  to  the  parts 
above. 

Three  figures  from  Bonnet  are  introduced  to  show  different 
modes  of  executing  the  same  idea. 

Fig.  58  shows  what  use  may  be  made  of  a  support  like  that 


Head  Extension  for  high  Cur- 
vatures. 
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of  Fig.  57.  The  patient,  if  a  child,  may  be  carried  as  if  it 
were  in  a  basket,  and  if  an  adult  he  may  swing  himself  and 
thus  secure  relief  from  the  tedium  of  entire  helplessness. 


Fig.  57. 


Fig.  56 


Back  view. 


There  is  in  the  apparatus  devised  by  Dr.  Taylor  already 
referred  to,  an  arrangement  of  hinges  by  which  the  degree 
of  pressure  upon  the  projecting  portion  of  the  spine  may  be 
regulated  by  screws  while  upon  the  patient,  which  adds  very 
much  to  the  adaptability  of  the  apparatus.  These  hinges  are 
not  intended  for  motion  while  the  apparatus  is  worn,  but  only 
for  adaptation. 

It  is  a  desideratum,  to  have  a  plan  which  can  be  executed 
anywhere  away  from  mechanics  especially  skilled  in  the  making 
of  such  appliances.  To  this  end,  let  a  strip  of  hoop-iron  be 
cut,  of  sufficient  length  to  extend  along  one  side  of  the  spine, 
and  another  like  it,  to  extend  parallel  with  it  along  the  other 
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side,  to  be  separated,  so  that  the  spinous  processes  shall  be 
free  from  pressure.  Let  the  lower  ends  of  these  strips  be 
riveted  to  a  wider  strip,  which  may  be  made  of  tin,  to  encircle 
one-half  the  body,  passing  across  the  upper  part  of  the 
sacrum  and  iliac  bones.  A  broad  strap  to  fasten  with  a 
buckle,  is  to  invest  this  piece  of  tin  and  encircle  the  body. 


Fig.  58. 


Bonnet's  Spinal  Shield  arranged  for  swinging. 

The  lower  ends  of  the  vertical  strips  are  thus  held  fast  to  the 
pelvis.  The  upper  ends  are  to  have  a  short  cross-piece  riveted 
to  them,  with  an  attachment  at  each  end,  for  a  padded  strap 
going  round  the  shoulder,  with  a  short  elastic  at  its  fastening 
to  the  splint,  to  relieve  the  shoulder  of  the  discomfort  of  an 
unyielding  constraint,  as  employed  by  Drs.  Taylor  and  Bauer, 
or  the  strips  may  be  originally  cut  longer,  so  as  to  be  bent  in 
the  form  of  a  hook,  passing  over  the  clavicles  in  front.  To 
give  breadth  of  application  to  the  ribs,  let  a  piece  of  tin  or 
sheet-iron  of  sufficient  size,  one  for  each  side,  receive  two  trans- 
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Fig.  59. 


verse  slits,  through  which  the  vertical  strip  is  passed,  before 
it  is  riveted  at  both  ends.  The  proper  form  of  this  metallic 
splint  may  be  secured  by  bending  it  across  the  knee,  and  ample 
padding  should  shield  thinly  covered  projecting  bones  from 
pressure. 

The  following  is  a  plan  for  an  iron  framework  for  apparatus 
for  vertical  or  angular  curvature  (Pott's  Disease). 

a  a.  Two  parallel  uprights,  bb. 
Base  to  apply  to  the  posterior 
half  of  the  pelvis,  cc.  Plates  of 
sheet-iron,  or  thick  tin,  to  be 
padded,  to  apply  on  either  side 
of  the  affected  portion  of  the 
spine.  They  can  be  made  to 
slide  upon  the  uprights  till  they 
come  to  the  proper  place,  dd. 
Upper  cross-piece,  to  each  end  of 
which  is  attached  a  loop,  well 
padded,  to  encircle  the  shoulder.  As  neither  elasticity  nor 
any  other  motion  is  desirable,  the  uprights  should  be  made  of 
soft  iron,  in  order  to  be  easily  adapted  to  the  shape  of  the 
trunk,  and  of  sufficient  bulk  not  to  yield  to  the  tendency  of 
the  trunk  to  bend  forward. 

If  the  disease  is  in  the  upper  dorsal  vertebrae,  it  may  be 
better  to  make  the  uprights  a  a  long  at  the  top,  to  bend  over 
in  front  of  the  clavicles,  in  the  form  of  hooks. 

If  the  disease  is  in  the  sacrum  or  lumbar  vertebrae,  it  is 
doubtful  whether  any  expedient  but  the  horizontal  posture  will 
obviate  deformity. 

It  is  believed  that,  for  efficiency,  a  homemade  apparatus 
fashioned  in  this  manner,  may  be  equal  to  a  more  costly  one. 
To  bring  the  means  of  treatment  within  the  reach  of  all,  is  the 
desideratum. 

For  disease  of  the  lower  lumbar  vertebrae,  this  apparatus  is 
inapplicable,  and  one  that  directly  lifts,  can  do  but  little  good, 
on  account  of  the  impossibility  of  avoiding  the  disposition  of 
the  spine  to  bend  forward.     The  difficulty  is  to  extend  the 
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lower  end  of  the  lever  sufficiently  below  the  diseased  bones,  to 
prevent  the  inclination  of  the  body  to  bend  forward.  Anchy- 
losis of  the  hip-joints  would  afford  the  desired  condition.  A 
mere  lift  acts  upon  the  bodies  of  the  lumbar  vertebrae  at  too 
great  mechanical  disadvantage.  Nothing  remains  but  the  hori- 
zontal posture. 

For  disease  of  the  cervical  vertebras,  the  upper  end  of  the 
apparatus  must  take  hold  of  the  head.  The  most  feasible  plan 
for  this  purpose  is  to  employ  strips  of  iron,  as  elsewhere 
explained  for  lateral  curvature  (Fig.  32  and  47),  crossing  them 
between  the  shoulders,  like  shears,  so  that  a  cross-piece  may 
be  fastened  to  their  upper  extremities,  passing  under  the 
mastoid  processes  and  lower  jaw,  to  support  the  head  and  face. 
The  constraint  of  movement  may  be  very  undesirable,  but,  for 
a  patient  that  cannot  otherwise  hold  his  head  up,  it  may  be  a 
very  acceptable  relief,  as  well  as  an  efficient  therapeutic  agent. 
In  this  case,  it  is  practicable  to  rest  the  weight  of  the  head 
partly  or  entirely  upon  the  shoulders  of  the  patient,  rendering 
it  unnecessary  that  the  apparatus  should  extend  farther  down 
than  is  required  to  give  firmness  of  support  to  the  splint  em- 
ployed as  a  lever. 

In  cases  in  which  motion  of  the  cervical  vertebrae  is  not 
injurious,  Shelldrake's  apparatus,  (Fig.  52),  or  some  modifi- 
cation of  it,  may  be  easily  constructed. 

The  cut  from  Ambrose  Pare*  (Fig.  60),  is  of  no  little  interest, 
showing  the  progress  of  ideas  in  three  hundred  years. 

The  notion  seems  to  have  been,  that  the  spine  should  be  re- 
lieved of  its  distortion  very  much  as  a  dislocated  shoulder  may 
be  pulled  into  place. 

Ambrose  Pare  describes  a  case  which  was  probably  one  of 
Pott's  disease.  "I  have  lately,"  he  says,  "met  with  a  case  which 
appears  like  a  dislocation  of  two  of  the  dorsal  vertebrae.  On 
passing  the  fingers  down  the  spine,  there  is  a  depression  where 
the  spinous  processes  of  the  5th  and  6th  dorsal  vertebrae  ought 
to  be ;  the  spinous  processes  are  not  to  be  felt. 

"The  man  tells  me  that  about  a  year  since  he  was  running 
and  leaping  with  considerable  violence,  when  he  felt  something 
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snap  in  this  part  of  his  back,  where  he  has  ever  since  had  more 
or  less  pain,  with  numbness  of  his  lower  extremities.     He  has 


Fig.  60. 


.not  since  the  accident  been  able  to  take  much  exercise."  The 
depression  may  have  been  the  result  of  a  compensating  curve 
(Clordosis)  to  compensate  for  a  projection  immediately  below. 
The  projection,  if  not  sharp,  might  in  this  case  be  mistaken  for 
the  normal  position. 

6.  Finally,  the  question  arises  as  to  the  time,  and  the  degree 
of  exercise,  and  of  food,  whether  the  good  effects  of  exercise 
on  the  general  health  will  balance  the  local  irritation  from  the 
unavoidable  jar  and  friction  of  the  diseased  parts.  The  ques- 
tion is  nearly  answered  by  what  has  already  been  said.  In  the 
acute  stage,  and  while  the  abortion  of  the  disease  is  possible, 
quiet  is  desirable  for  its  influence  on  the  general  circulation,  as 
well  as  the  avoidance  of  local  irritation.  Later ;  exercise 
would  be  desirable  for  the  general  health,  while  it  must  be 
destructive,  by  aggravating  the  local  disease,  and  through  this 
irritation,  increasing  the  general  irritative  fever.  The  extent 
to  which  the  spine  may  be  supported  by  apparatus,  will  then 
determine  the  propriety  of  exercise  in  the  erect  posture.  Still 
later,  when  the   destructive  processes  have  ceased,  and  the 
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reparative  processes  have  commenced,  there  is  great  need  of 
the  invigoration  of  exercise  and  open  air,  with  the  amusement 
of  the  senses  by  changing  scenes ;  but,  without  adequate  sup- 
port to  the  spine,  there  is  the  greatest  danger  of  breaking 
down  the  weakened  column,  and  exciting  the  inflammation 
afresh,  or  producing  a  palsy,  by  the  pressure  of  the  fragments 
upon  the  spinal  cord.  Here,  no  little  value  of  a  splint  is  the 
safety  afforded,  while  the  general  health  is  invigorated  by  ex- 
ercise in  the  erect  posture  and  in  the  open  air.  Without  this 
protection,  the  exercise,  indoors  or  out,  should  be  limited  to 
such  movements  as  can  be  executed  in  the  horizontal  posture, 
until,  by  cautious  trials,  it  is  found  that  the  patient  can  endure 
shocks  without  uneasiness,  and  refrains  from  supporting  the 
trunk  by  placing  his  hands  upon  his  thighs. 

The  question  of  food  is  more  simple,  because  the  exercise  of 
the  gastric  function  produces  no  jar  or  friction  of  the  parts  dis- 
eased. During  febrile  excitement,  food  must  be  abstained  from, 
simply  because  it  cannot  be  retained  and  assimilated,  as  in  a 
similar  general  state  from  any  other  local  disease,  but,  as  soon 
as  the  effects  of  eliminating  medicine,  rest,  and  the  recuperative 
tendency,  render  digestion  possible,  the  introduction  of  nourish- 
ment is  of  the  greatest  importance,  for  a  well-supplied  nutrition 
is  one  of  the  most  effective  regulators  of  movements  of  the 
blood,  perturbed  by  the  unbalancing  influences  of  inanition. 
Thus,  a  judicious  succession  or  alternation  of  medication  and 
diet  may  do  what  neither  could  accomplish  alone.  The  power 
of  the  digestive  organs  must  always  be  regarded,  so  that 
hardly  any  other  rules  can  be  given,  than  the  regularity  of 
meals  and  the  avoidance  of  too  long  fasting.  To  this  end,  a 
cracker  or  a  piece  of  bread  at  bedtime,  may  conserve  the 
powers,  and  render  the  breakfast  more  easily  digested,  than 
would  be  the  case  after  twelve  hours  fasting. 

The  temporary  use  of  alcoholic  stimulants,  to  excite  the  gas- 
tric glands  by  direct  stimulus,  or  through  the  excitement  of  the 
brain,  may  often  be  extremely  useful,  but  the  permanent  em- 
ployment of  any  of  their  forms,  as  elements  of  diet,  could  not 
be  productive  of  any  but  pernicious  effects. 
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7.  Atmosphere.  It  has  been  a  desideratum  for  this,  and  for 
all  other  forms  of  scrofulous  inflammations  and  degenerations, 
to  secure  an  invigorating  atmosphere,  especially  during  the 
periods  of  necessary  confinement. 

It  has  only  been  within  the  means  of  the  rich  to  carry  the 
patients  to  regions  of  bracing  and  pure  air,  there  to  remain 
during  the  depressing  heat  of  summer. 

A  recent  invention  of  Mr.  A.  S.  Lyman,  has  rendered  it 
practicable  to  secure  a  pure  and  cool  atmosphere,  wherever 
new  lime,  new  charcoal,  and  ice  can  be  obtained. 

The  expedient  consists  in  constructing  a  cupboard,  which  may 
be  the  head-piece  of  a  bed,  in  which  a  sufficient  amount  of  air 
entering  at  the  bottom  passes,  first  over  new  lime,  by  which 
it  loses  some  of  its  moisture,  its  carbonic  acid,  and  some  of 
its  organic  impurities,  and  is  warmed  so  as  to  acquire  a  ten- 
dency to  rise,  after  which,  in  ascending  it  passes  through  char- 
coal, losing  most  of  its  remaining  impurities  ;  then,  turning  at 
the  top  of  the  inclosure  to  pass  down,  it  flows  among  cakes  of 
ice,  by  which  it  is  cooled  and  made  heavier,  so  that  it  descends 
with  accelerated  speed,  to  orifices  above  the  bed,  over  which  it 
flows,  and  where  it  is  retained  by  high  sides  or  by  curtains. 

This  makes  it  possible  to  give  a  patient  confined  in  a  hori- 
zontal, posture  a  better  atmosphere  than  he  could  enjoy  if  he 
were  moving  about,  especially  during  the  warm  season,  and 
in  places  infected  with  malaria,  or  in  cities  whose  atmosphere 
is  charged  with  the  effluvia  of  animal  decomposition. 

The  tonic  effect  of  a  purified  atmosphere  for  spinal  and  joint 
ulcerations,  and  for  most  chronic  diseases  requiring  confine- 
ment, is  likely  to  remove  the  antagonism  between  indications 
for  local  rest  and  for  general  exercise,  and  to  secure  to  the 
local  disease  its  necessary  rest,  while  the  general  health  gains 
by  pure  air. 
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Definition  and  Classification  of  the  Cfenus,  Species,  and  Va- 
rieties of  Talipes. — The  term  Talipes  (Latin,  talus,  an  ankle, 
and  pes  a  foot)  has  come  to  be  adopted  as  a  generic  term  for 
what  is  known  as  club-foot,  reel-foot,  and  splay-foot,  or  flat- 
foot.  The  name  expresses  only  a  minor  element  of  the  de- 
formity,— the  ankle,  in  some  species,  being  not  at  all  displaced 
or  deformed  ;  but  this  is  of  no  great  importance,  since  the  tech- 
nical signification  has  been  agreed  upon. 

Definition. — A  malposition  or  malformation  of  the  foot,  con- 
genital or  acquired,  in  which,  from  some  deviation  at  the  ankle- 
joint,  or  in  a  greater  or  less  number  of  tarsal  or  tarso-meta- 
tarsal  joints,  the  sole  of  the  foot  fails  to  apply  to  the  ground 
in  the  natural  position. 

Of  this  genus  there  are  six  species  in  two  groups: 

g-  C    1.  Talipes  Equinus,         d,  C    4.  Talipes  Valgus, 
t    \    2.       "        Dorsalis,         |  <     5.        "       Plantaris, 
^    {    3.       "        Varus,  ^    ^    6.         "       Calcaneus. 

Of  these  species  there  are  six  possible  secondary  combina- 
tions or  varieties,  namely : 

1.  Talipes  Equino-Dorsalis,      4.  Talipes  Valgo-Plantaris, 

2.  "       Equino-Varus,.  5.       "  "       Calcaneus, 

3.  "       Calcaneo-Varus,       6.       "  "      Equinus, 

with  the  possible  existence  of  a  T.  Calcaneo-Dorsalis. 

The  conceptions  of  the  tertiary  combinations,  when  once 
familiar,  will  also  be  simplified  by  classifying  them  thus : 

Talipes  Equino-Varo-Dorsalis,  Talipes  Calcaneo-Varo-Dorsalis, 
"  "      Valgo-Plantaris,    "  "    Valgo-Plantaris. 

Talipes  equinus  is  the  term  applied  to  that  position  which, 
by  long-continued  voluntary  elevation  of  the  heel  to  compen- 
sate for  several  inches  shortening  of  the  limb,  becomes  not  only 
habitual,  but  fixed  by  the  permanent  shortening  of  the  triceps 
extensor  pedis,  and  the  adaptation  of  the  ligaments  to  the 
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habitual  relations  of  the  bones  of  the  leg  and  tarsus.  The 
habitual  voluntary  contraction  of  the  triceps  muscle,  gastroc- 
nemii,  plantaris  longus,  and  soleus,  terminating  in  the  tendo 
Achillis,  becomes  permanent  and  involuntary ;  after  which  the 
muscular  tissue  changes  its  character  ;  is  absorbed  or  in  part 
replaced  by  fat,  while  the  white  fibrous  tissue  investments 
become  hypertrophied,  converting  the  muscles  into  ligaments 
both  in  constitution  and  function.  The  result  is  a  compen- 
sating deformity;  and  in  order  to  attain  the  best  possible 
compensation,  bringing  the  phalanges  as  nearly  as  possible 
within  the  vertical  line  of  pressure,  the  foot  comes  to  be  more 
than  naturally  arched  by  the  contraction  of  the  tibialis  posti- 
cus, the  peroneus  longus,  and  the  flexor  longus  digitorum, 
upon  the  back  of  the  leg  ;  and  by  the  adductor  pollicis,  the 
flexor  brevis  digitorum,  the  abductor  minimi  digiti,  and  the 
musculus  accessorius,  with  corresponding  shortening  of  the 
plantar  fascia  under  the  foot.  The  action  of  the  long  and 
the  short  flexors  of  the  toes,  would  curl  them  under  the  sole, 
as  the  fingers  are  flexed  upon  the  palm,  if  they  were  not  kept 
out  by  the  weight  of  the  body  upon  the  phalanges. 

This  makes  the  variety  T.  equino-dorsalis,  which,  in  the  con- 
firmed state,  is  more  common  than  either  species  unmixed.  The 
deformity  which  has  been  described  as 
originating  in  a  voluntary  attempt  at 
compensation,  may  result  from  spas- 
modic contraction  of  one  set  of  muscles, 
or  paralysis  of  their  antagonist. 

Fig.  61,  illustrates  Talipes  equinus, 
without  a  very  marked  arching  of  the 
foot;  the  heel  is  simply  elevated,  but  a 
persistence  of  the  malposition  and  the 
weight  of  the  body  upon  the  foot  inva- 
riably arches  it,  producing  T.  equino- 
dorsalis. 

The  next  figure,  from  Bigg  (Fig.  62), 
exhibits  an   extreme   Talipes   dorsalis 
(T.    cavus   of  Barwell),  in  which  the 
calcaneum  and  metatarsal  bones  are  brought  nearer,  by  the 


Fig.  61. 


Talipes  Equinus,  uncompli- 
cated. 
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contraction  of  the  plantar  muscles  and  the  permanent  shorten- 
ing of  the  plantar  fascia. 

A  good  representation  of  the  deformity  should  show  less 
abruptness  forward  of  the  heel,  the  arch  corresponding  with 
the  articulation  between  the  astragalus  and  calcaneum  be- 
hind, and  the  scaphoid  and  cuboid  bones  before. 

The  shape  of  the  foot  produced  by  the  Chinese  shoe,  is  a 
shortening  of  its  length  and  a  humping  up  of  the  instep,  making 
a  stumped  appearance,  a  talipes  dorsalis. 


Fig.  63. 


Talipes  Dorsalis,  extreme. 


Talipes  Equino-Dorsalis  (from  Detmold). 


A  modification  of  this  species  may  also  result  from  a  par- 
tial dislocation  by  violence,  breaking  up  the  ligamentous  fast- 
enings on  the  dorsum  of  the  foot,  and  permitting  a  shortening 
of  the  base  of  the  tarso-metatarsal  arch.  This  once  occurred 
under  the  observation  of  the  writer, — a  young  man  falling 
twenty  feet  from  a  tree,  and  dislocating  the  tarso-metatarsal 
articulations  of  both  feet.  The  deformity  was  never  com- 
pletely  reduced,   and   the    tarso-metatarsal  joints   remained 
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permanently  elevated,  requiring  shoes  to  be  made  according 
to  special  measurements. 

The  combination  of  these  two  elements  with  the  extension 
of  the  toes,  occasioned  by  walking  upon  this  plantar  aspect,  is 
shown  in  an  extreme  degree  in  the  preceding  figure  (Fig.  63), 
which  is  taken  from  Detmold. 

There  is  also  here  another  element,  that  of  inversion,  which 
makes  it  to  some  extent  a  T.  varus,  but  not  to  a  sufficient 
degree  to  call  it  a  T.  equino-varus. 

Talipes  Varus. — This  is  the  most  common  of  all  the  species, 
and  consists  in  the  inversion  and  rotation  of  the  anterior  half 
of  the  tarsus,  which  can,  to  a  slight  degree,  be  imitated  by 
taking  hold  of  the  phalanges  and  metatarsus,  and  bending  the 
foot  in  the  direction  in  which  the  tibialis  anticus  would 
draw  it.  In  making  this  twist,  the  calcaneum  and  astragalus 
will  become  adducted,  as  in  the  position  which  a  child  will 
sometimes  assume,  in  standing  upon  the  outer  edge  of  the  foot. 


Fig.  64. 


Fig.  65. 


A  front  view. 


Talipes  Varus. 


A  back  view. 


This  malposition  is  very  well  illustrated  by  the  preceding 
cuts  (Figs.  64,  65),  representing  the  lower   extremities  of  a 
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gentleman  fifty-two  years  of  age,  whose  parents  took  him  to 
Cincinnati,  when  an  infant,  to  consult  the  best  surgeons  of 
that  city.  The  parents  were  told  that  nothing  could  be  done 
for  the  child. 

Attention  has  been  called  to  a  better  anatomy  of  this  deform- 
ity, by  Mr  Barwell,  in  his  little  book,  entitled,  "  Club-Foot 
without  Division  of  Tendons,"  in  which  he  gives  the  appropriate 
name  "medio-tarsal  articulation,"  to  the  articulation  between 
the  calcaneum  and  the  cuboid  on  the  outside,  and  between  the 
astragalus  and  the  scaphoid  upon  the  inside.  "  This  is  the  cen- 
tre of  the  twist,  which,  in  a  delicate  foot,  can  almost  be  imitated 
inward,  while  outward,  or  in  the  opposite  direction,  there  is 
very  little  capability  of  a  twist  to  bring  down  the  inner  side 
of  the  sole." 

In  this  species  there  is  no  important  contraction  of  the  tri- 
ceps through  the  tendo  achillis,  or,  in  other  words,  a  corre- 
sponding elevation  of  the  heel.  The  heel  is  tilted  over  as  if 
the  hand  were  adducting  the  whole  foot,  by  taking  hold  of  the 
foot  and  pulling  it  inward.  The  inner  or  tibial  edge  of  the 
foot  is  turned  up,  and  the  outer  or  fibular  side  turned  down, 
and,  in  the  worst  cases,  carried  in  toward  the  opposite  foot,  so 
that  the  outer  side  of  the  dorsum  of  the  foot  comes  to  the 
ground.  The  sliding  of  the  scaphoid  outward  upon  the  astrag- 
alus, makes  the  former  bone  very  prominent,  receiving,  with 
the  cuboid  and  the  anterior  portion  of  the  outer  and  lower 
edge  of  the  calcaneum,  the  weight  of  the  body,  in  standing 
and  walking.  The  cuticle  becomes  unnaturally  thickened, 
and  between  the  integument  and  the  bones,  bursse  develop 
themselves  as  cushions  to  protect  the  bones  from  pressure  in 
walking. 

There  is  at  first  no  transverse  narrowing  of  the  metatarsus 
and  phalanges,  but  the  pressure  of  walking  gradually  approxi- 
mates the  two  borders  of  the  metatarsus  and  phalanges  ;  the 
fissure  or  concavity  being  in  the  plantar  surface.  The  deform- 
ity appears  to  result  from  disproportionate  contraction  of 
the  tibialis  anticus,  while  the  flexors  and  extensors  are  bal- 
anced, and  the  peronei  muscles  paralyzed.     The  tibialis  pos- 
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ticus  assists  in  the  inversion  of  the  foot,  so  as  to  make  the 
toes  point  toward  the  opposite  foot. 

Talipes  JEquino-  Varus. — This  combination  is  the  most  com- 
mon variety  of  talipes  acquired  subsequently  to  birth,  and 
consists  of  disproportionate  contraction  of  the  triceps  extensor 
pedis  through  the  tendo  achillis,  elevating  the  heel  and  making 
a  talipes  equinus.  The  tibialis  posticus  tends  to  double  the 
foot  inward,  while  the  tibialis  anticus,  at  the  same  time,  acts 
upon  the  inner  edge  of  the  foot,  and  elevates  and  rotates  it, 
while  the  tibialis  posticus,  flexor  longus  digitorum,  and  the  short 
flexors  originating  from  the  calcaneum,  shorten  the  arch  of  the 
foot,  making  the  compound  expressed  by  the  succession  of 
terms,  talipes  equino-varo-dorsalis.  Walking  doubles  the  foot 
still  more,  antero-posteriorly  as  well  as  transversely,  almost 
completely  turning  it  upside  down,  giving  the  gait  a  much 
worse  hobble  than  that  of  simple  varus,  and  presenting  a  com- 
plicated deformity,  requiring  apparatus  equal  to  the  versatility 
of  the  hand  for  its  successful  treatment. 

It  has  been  neglected  to  illustrate  this  by  a  good  figure,  but 
its  elements  must  be  sufficiently  apparent  from  the  descriptions 
already  given.     (See  Fig.  63.) 

These  three  species  constitute  a  natural  group,  making  all 
degrees  of  combination  ;  and  the  next  group  is  equally  natural, 
though  its  species  are  of  less  frequent  occurrence. 

Talipes  Valgus. — The  condition  in  which  the  anterior  half 
of  the  foot  is  carried  outward  in  the  direction  opposite  to  that 
of  T.  varus.  The  tibialis  anticus  and  tibialis  posticus  fail,  and 
the  peroneus  longus  and  P.  brevis,  passing  behind  the  external 
malleolus,  pull  upon  the  outer  side  of  the  foot  and  evert  it. 
At  the  same  time  the  peroneus  tertius  passing  down  in  front 
of  the  external  malleolus,  elevates  the  outer  side  of  the  foot, 
and  tilts  the  astragalus  and  calcaneum  outward,  in  the  opposite 
direction  to  that  taken  in  T.  varus. 

The  following  cuts  (Figs.  66  and  67)  illustrate  this  species, 
which  is  rarely  met  with  without  complication. 

The  figure  (66)  is  taken  from  the  cast  of  the  foot  of  a  gen- 
tleman living  in  Boston.     The  cast  is  kept  by  Messrs.  Tie- 
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niann  &  Co.,  surgical  instrument  makers,  New  York,  for  the 
purpose  of  making  upon  it  the  apparatus  which  aids  him  in 
walking. 

Fig.  66.  Fig.  67. 


Talipes  Vp  Igus  (uncom- 
plicated). 


Talipes  Valgus. 


The  figure  is  seen  from  behind  and  on  the  inner  side. 

It  will  be  noticed  that  this  is  a  simple  T.  valgus,  without  any 
flattening  of  the  arch  of  the  foot,  to  make  the  species  plantaris. 
A  better  illustration  of  T.  valgus  is  seen  in  the  annexed  fig- 
ure (Fig.  67). 

The  preponderating  action  of  the  three  peronei  muscles 
elevates  the  outer  side  of  the  foot.  The  foot  in  walking  is 
brought  into  a  position  which  brings  a  great  strain  upon  the 
plantar  fascia,  finally  resulting  in  its  elongation  with  the  pro- 
duction of  T.  plantaris. 

TALIPES  PLANTAKIS. 

A  minor  degree  of  T.  plantaris  is  simple  flat-foot  (Fig.  68), 
which  is  often  congenital  in  the  Caucasian  race,  and  is  almost 
universal  in  the  African. 

The  next  figure  (Fig.  69)  illustrates  T.  plantaris  in  a 
marked  degree,  the  extensors  of  the  toes  acting  so  as  to  re- 
verse the  arch  of  the  foot  and  cause  the  "  hollow  of  the  foot  to 
make  a  hole  in  the  ground." 
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The  same  perversion  of  muscular  contraction  has  only  to 
proceed  to  a  greater  extreme  in  force  and  duration,  and  the 
phalanges  hecome  entirely  lifted  from  the  ground,  so  that  the 
weight  of  the  body  comes  altogether  upon  the  tarsal  bones,  as 
seen  in  Fig.  70.     This  deformity  has  been  called  talus. 


Fig.  68. 


Fig.  69. 


Talipes  Plantaris,  minor  degree,  flat-foot. 


T.  Plantaris,  marked. 


The  combination  of  the  two  species  just  described  often 
occurs,  making  T.  valgo-plantaris,  generally  produced  by  per- 
verted innervation  during  growth. 


Fig.  70. 


Fig.  71. 


T.  Plantaris,  extreme  (from  Scoutetten). 


T.  Valgo  equinus  (from  Tamplin). 
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Fig.  72. 


The  unresisted  contraction  of  Achilles'  tendon,  in  connection 
with  that  of  the  peronei  muscles,  makes  a  T.  valgo-equinus,  as 
seen  in  Fig  71,  or  a  T.  equino-valgus  when  the  elevation  of 
the  heel  is  the  preponderating  element. 

Talipes  Calcaneus. — A  deformity  in  which  the  heel  comes 
to  the  ground,  and  the  anterior  portion  of  the  foot  is  drawn  up 
by  the  disproportionate  contraction  of  the  tibialis  anticus, 
peroneus  tertius,  and  extensor  longus  digitorum. 

This  is  a  congenital  deformity 
well  shown  in  Fig.  72  (from 
Detmold). 

Barwell  says  that  this  species 
must  be  extremely,  rare;  for 
though  he  has  had  large  oppor- 
tunities of  observation,  he  has 
never  seen  a  case.  But  one  case 
has  occurred  to  the  writer,  and 
that  in  a  new-born  infant,  the 
dorsum  of  the  foot  lying  against 
the  tibia.  Some  degree  of  valgus 
or  outward  deviation  of  the  an- 
kle-joint complicated  the  case. 

In  this  instance,  the  muscles 
of  the  leg  were  all  well  developed, 
so  that  the  deformity  could  not 
have  occurred  from  paralysis. 

The  deformity  was  more  satis- 
factorily explained  by  the  sup- 
position of  constraint  of  the  foot 
by  position  within  the  uterus.     The  deformity  readily  yielded 
to  moderate  persistent  force. 

All  the  possible  degrees  and  combinations  will  be  at  once 
comprehended  by  familiarity  with  the  classification,  aided  by 
the  illustrations. 

Similar  deviations  from  the  normal  form  of  the  hand  should 
receive  a  similar  classification,  only  that  their  rareness  makes 
it  unnecessary.  Their  pathology  is  doubtless  the  same,  whether 
con-  or  post-genital,  depending  upon  paralysis  of  one  class  of 


T.  Calcaneus  (from  Detmold). 


160  ORTHOPEDICS. 

muscles,  or  overaction  of  their  antagonists,  or  both  combined  ; 
or  more  rarely,  some  accidental  injury,  resulting  in  partial  dis- 
locations ending  in  permanent  deformity,  or  from  the  contrac- 
tion of  the  cicatrices  of  burns  or  ulcers. 

1.  Complications. — The  complications  may  be  congenital  or 
acquired ;  absence  or  diminution  of  one  or  more  bones,  imply- 
ing the  impossibility  of  complete  restoration  of  the  form  and 
functions  of  the  foot,  though  great  improvement  may,  in  some 
cases,  be  effected  by  treatment. 

2.  Anchylosis  of  one  or  more  joints  from  fractures  or  wounds, 
nearly  or  quite  hopeless  of  benefit  from  subsequent  treatment. 

3.  Anchylosis  from  arthritic  or  periosteal  inflammation,  in 
■which  the  treatment  is  chiefly  preventive,  by  substituting,  be- 
fore it  is  too  late,  passive  motion  for  absolute  rest  of  the  parts 
in  relation  to  each  other. 

4.  Contraction  of  cutaneous  cicatrices  from  burns,  ulcers, 
or  wounds.  The  treatment  should  be  preventive,  for  confirmed 
deformity,  from  these  sources,  is  extremely  difficult  to  over- 
come. 

5.  Rheumatism,  producing  talipes,  or  simply  attacking  a 
taliped,  requiring  the  abatement  of  the  rheumatism  in  addition 
to  whatever  else  may  be  done. 

6.  Corns  and  bunions  requiring  nice  adaptation  of  shoes 
where,  from  the  age  of  the  patient,  they  cannot  be  cured  by 
restoring  the  foot  to  its  proper  form. 

7.  Absence  or  deficiency  of  toes. 

8.  Supernumerary  toes  which  may  be  cut  off. 

9.  Deviation  of  the  forms  and  directions  of  the  toes  from 
fractures,  wounds,  arthritic,  or  periosteal  inflammation,  the  con- 
tractions of  cicatrices  from  burns  or  other  injuries,  from  faulty 
shoes,  from  pressure  of  the  weight  of  the  body,  or  from  pa- 
ralysis of  muscles.  These  deviations  are  sometimes  incapable 
of  remedy  except  by  amputation  of  the  offending  toes. 

Causes  and  Nature  of  Talipes  and  Allied  Deformities. — The 
nice  adjustment  of  forces,  by  which  typical  symmetry  is  pro- 
duced and  maintained  in  all  organized  growth,  only  needs  to 
be  contemplated  to  secure  admiration. 
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The  exceptional  deformities  proving  the  possibility  of  im- 
perfect adjustment  of  these  forces,  or  of  the  occurrence  of 
accidental  impediments  to  their  exercise,  only  excite  our  at- 
tention all  the  more,  to  the  nice  balance  observed  in  the  ordi- 
nary working  of  the  law  of  development. 

In  individual  failures  of  this  organic  law  of  symmetry,  the 
question  will  arise  as  to  the  modes  of  deviation : 

1.  Whether  from  excessive  nutrition,  analogous  to  that 
which  secures  the  disproportionate  growth  in  parts  which  are 
brought  to  perform  compensating  functions,  as  a  leg  or  a 
kidney,  which  from  the  impairment  or  destruction  of  the  op- 
posite, is  invited  to  perform  more  than  its  natural  part. 

2.  From  deficient  nutrition  direct,  from  the  obstruction  of 
the  bloodvessels  which  supply  it,  or  indirect,  from  failure  of 
nervous  supply  to  the  capillaries  of  a  part,  failing  to  open  them 
to  the  supply  of  blood,  or  from  accidental  or  artificial  quietude, 
analogous  to  that  of  muscles  closely  confined  in  splints  and  ban- 
dages, while  a  fractured  bone  is  uniting. 

3.  From  accidental  positions,  widely  varying  from  those 
which  are  usual  and  which  act  to  produce  deformities,  like  the 
forces  which  are  afterwards  employed  to  remove  them.  By 
this  means,  some  tendons  may  be  forced  to  grow  too  long,  and 
others  permitted  to  become  too  much  shortened,  while  the 
bones  which  become  inordinately  compressed  take  the  shapes 
which  the  altered  forces  tend  to  give  them. 

4.  From  some  observations  made  by  Cruveilhier,  this  care- 
ful pathological  anatomist  came  to  the  conclusion  that  position 
of  the  foot,  within  the  uterus,  was  often  the  cause  of  talipes. 

As  a  moderate  talipes  varus  is  the  ordinary  position  of  the 
foot  within  the  uterus,  this  deformity  can  hardly  be  explained 
upon  this  hypothesis ;  but  a  talipes  valgus  might  possibly  be 
produced  by  an  eversion  of  the  foot  from  the  pull  of  the  um- 
bilical cord  accidentally  entangled  around  it. 

Twisting  and  displacements  and  spontaneous  dislocations  of 
the  knee-joint,  of  the  hip-joint,  and  of  the  shoulder-joint,  can 
sometimes  be  most  plausibly  explained  upon  this  supposition. 

5.  From  the  occurrence  of  causes  which  directly  compress,  or 
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partially  or  completely  cut  off,  portions  of  the  developing  limbs ; 
portions  of  the  liquor  amnii  unusually  condensed  or  solidified 
into  sheets  or  shreds,  may  produce  deep  fissures  in  parts  upon 
which  they  press;  or  they  may  completely  amputate  the  in- 
cluded parts.  The  peculiar  deformities  constituting  the  genus 
talipes  can  hardly  be  explained  by  reference  to  this  class  of 
causes.  Spontaneous  amputations  doubtless  often  owe  their 
occurrence  to  this  cause. 

6.  From  disease  directly  resulting  in  the  death  of  the  parts 
affected.  The  writer  has  in  his  possession  an  aborted  foetus  of 
four  months,  which  exhibits  gangrene  of  one  upper  extremity, 
including  the  shoulder.  If  this  foetus  had  lived,  there  would 
have  been  the  birth  of  a  one-armed  child.  Spontaneous  am- 
putations are  sometimes  produced  by  this  cause,  but  talipes 
cannot  be  thus  explained. 

7.  From  the  union  of  parts  of  two  or  more  individuals, 
resulting  in  redundancy  of  number.  This  is  the  explanation 
of  a  great  variety  of  monstrosities,  but  it  does  not  apply  to 
talipes. 

8.  From  an  influence  existing  in  the  germinal  origin  of  the 
individual,  like  that  which  determines  the  color  of  the  skin,  the 
family  likeness  of  features,  and  the  temperament.  It  is  thus, 
that  in  some  families  there  is  a  perpetuation,  through  several 
generations,  of  five  fingers  upon  the  hand  and  six  toes  upon 
the  foot,  the  deficiency  of  a  thumb  or  a  redundant  one. 

Though  several  cases  of  talipes  sometimes  occur  in  one 
family,  and  in  rare  cases  it  may  be  repeated  in  the  next  gene- 
ration, the  cases  are  too  few  to  favor  this  explanation  of  its 
occurrence.  Causes  acting  upon  the  innervation  of  the  foetus, 
subsequent  to  the  formation  of  the  type  of  the  individual,  con- 
stitute a  more  probable  explanation. 

9.  From  causes  set  in  operation  through  physical  and  mental 
influences  of  the  mother.  As  an  example  of  physical  influence, 
one  of  the  common  expedients  for  distinguishing  pregnancy 
from  enlargements  within  the  abdomen  from  other  causes,  is  to 
place  the  hand,  previously  reduced  in  temperature,  upon  the 
mother's  abdomen,  to  excite   a  convulsive  movement   in  the 
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foetus.  This  movement  may  be  simulated  by  the  compression 
made  by  the  sudden  tension  of  the  abdominal  muscles  induced 
by  the  cold  application. 

On  the  other  hand,  great  physical  exertion,  and  the  occur- 
rence of  grave  disease  affecting  the  constitution  of  the  circu- 
lating fluids,  are  followed  by  diminution  or  cessation  of  the 
foetal  movements,  as  if  from  some  diminution  of  the  fitness  of 
the  blood  to  afford  to  the  foetus  the  highest  activity  of  nutri- 
tion. The  death  of  the  foetus,  and  its  expulsion  is  a  frequent 
occurrence  under  these  circumstances. 

That  deformities  should  sometimes  arise  from  this  impaired 
or  perverted  nutrition,  is  as  probable,  as  that  similar  disturb- 
ances should,  after  birth,  produce  local  congestion  and  in- 
flammation, or  convulsions  and  paralysis ;  some  constitutional 
tendency,  previously  induced,  determining  the  location  and 
character  of  the  diseased  action. 

Protracted  mental  depression,  the  indulgence  of  ungoverned 
anger,  hate,  or  revenge,  impairing  digestion,  are  supposed  to 
be  unfavorable  to  the  best  development  of  the  foetus,  while 
the  cheerful  and  joyous  emotions  are  invited  as  most  favorable. 

With  the  shock  from  the  sight  of  a  repulsive  object,  the 
mother  feels  a  convulsive  movement  of  the  foetus,  followed  by  a 
diminution  of  the  habitual  movements,  and  her  attention  is 
afterwards  anxiously  fixed  upon  her  own  sensations  and  those 
produced  in  her  by  the  foetus. 

Derangement  of  the  digestion  of  the  mother,  and  the  con- 
sequent impairment  of  the  healthy  and  nutritive  qualities  of 
her  blood,  which  is  the  source  of  nutriment  to  the  foetus,  often 
exist  for  a  longer  or  shorter  period,  and  deformities  sometimes 
follow,  but  at  the  birth,  the  mother's  fears  are  generally  found 
to  have  been  needless,  as  a  perfect  form  occupies  the  place  of 
the  dreaded  deformity. 

In  the  few  cases  that  do  occur,  there  are,  in  exceptional  in- 
stances, striking  resemblances  to  some  object  seen  by  the  mother 
during  pregnancy  ;  but  upon  close  scrutiny  of  the  deformities, 
they  are  found  to  belong  to  classes  of  excessive,  deficient,  per- 
verted or  arrested  development  already  referred  to,  from  the 
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various  causes  classified  ;  and  these  resemblances  are  too  few, 
in  comparison  with  the  whole  number,  to  be  worthy  of  any 
other  explanation  than  that  of  coincidence.  We  all  know  how 
a  striking  coincidence  takes  more  hold  upon  the  mind  than 
many  discrepancies.  The  adoption,  early  in  the  civilization 
of  all  nations,  of  the  theory  of  the  direct  production  of  special 
deformities  through  the  images  impressed  upon  the  mind  of  the 
mother,  is  probably  thus  best  explained. 

The  deformities  arising  from  spasm  and  paralysis  are  more 
frequent  in  the  lower  extremities,  from  the  more  feeble,  more 
easily  deranged,  and  less  easily  restored  innervation  of  those 
parts.  They  are,  therefore,  more  often  seen  in  the  streets,  and 
from  the  awkward  movements  in  walking,  they  are  more  repul- 
sive than  deformities  of  the  upper  extremities,  which  need  not 
be  made  conspicuous  in  public  places. 

The  late  development  and  comparatively  low  innervation  of 
the  inferior  half  of  the  foetus,  might  be  expected  to  result  in 
the  existence  at  birth  of  a  greater  number  of  deformities,  pro- 
duced by  nervous  derangement,  in  the  inferior  than  in  the 
superior  half  of  the  body.  From  this  physiological  order  of 
development,  as  well  as  upon  the  hypothesis  of  coincidence, 
therefore,  a  mother  who  is  shocked  at  the  sight  of  a  lame  leg 
is  more  likely  to  have  a  child  affected  with  talipes,  than  with 
a  corresponding  deformity  of  the  hand,  the  detoriating  influ- 
ence of  the  nervous  impression  upon  the  blood  being  more 
likely  to  result  in  spasmodic  or  paralytic  affections  of  the  lower 
than  of  the  upper  extremities  of  the  foetus. 

As  the  various  species  of  congenital  talipes  are  similar  to 
the  corresponding  deformities  developed  subsequently  to  birth, 
from  derangements  of  innervation,  it  is  fair  to  infer,  that  in 
most  cases,  a  similar  derangement  of  innervation  has  existed 
during  foetal  life.  This  conjecture  is  rendered  more  probable 
by  dissection,  which  shows  that  the  bones  of  the  tarsus  have 
their  proper  forms  until  they  are  afterward  slightly  changed 
in  figure,  by  the  great  pressure  to  which  they  are  subjected  in 
walking.  This  change  is  much  less  than  a  superficial  glance 
would  lead  one  to  suppose,  there  being  nowhere  a  complete 
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dislocation,  but  only  a  sliding  a  little  further  than  the  normal 
length  of  the  ligaments  permits. 

The  following  figure  (Fig.  73)  taken  from  Little  (On  the 
Nature  and  Treatment  of  the  Deformities  of  the  Human 
Frame),  sufficiently  illustrates  this  point: 

The  relative  importance  of 
paralysis  and  spasm,  in  the 
production  of  this  and  other 
deformities,  will  be  differently 
appreciated  by  different  minds, 
standing  in  opposite  positions. 
The  following  quotation  from 
Bauer,* representing  the  older 
pathology,  and  from  Barwell, f 
representing  the  newer,  illus- 
trate this  point. 

Dr.  Bauer  (p.  12)  thinks 
contraction  of  the  sural  mus- 
cles (the  muscles  ending  in 
the  tendo  Achillis),  generally 
the  chief  cause  of  the  exten- 
sion of  the  foot  in  talipes 
equinus.  He  makes  no  ac- 
count of  the  doubling  up  of  the  foot  at  the  medio-tarsal  articu- 
lation, so  carefully  explained  by  Little  and  Barwell,  and, 
equally  with  Barwell,  omits  to  mention  the  calcaneo-meta- 
tarsal  and  calcaneo-phalangeal  muscles,  as  elements  in  the 
etiology. 

Referring  the  disease  to  the  shortened  muscles,  he  says, 
"  As  a  general  thing,  the  contracted  muscles  have  lost  all 
susceptibility  of  being  acted  upon  by  the  galvanic  current,  yet 
their  powerful  extension  gives  rise  to  unbearable  pain.  This 
fact  seems  to  demonstrate  that  the  muscular  structure  is  in  a 


*  Lectures  on  Orthopedic  Surgery,  by  Louis  Bauer,  M.D.  Lindsay  &  Blakiston, 
Philadelphia,  1864. 

f  The  Treatment  of  Club-Foot  without  the  Division  of  Tendons,  by  Mr.  Richard 
Barwell,  &c.    London,  1863. 
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state  of  contraction  to  the  extent  of  its  capacity,  or  the  sub- 
stituted tissue  is  void  of  all  contractile"  (expansive)  "power. 
It  is  certain  that  innervation  has  not  been  entirely  lost,  while 
pain  can  be  provoked  by  extension." 

In  the  conditions  referred  to  in  this  paragraph,  the  occur- 
rence of  pain  may,  perhaps,  be  better  explained  by  bearing  in 
mind  that  the  muscles  concerned  have,  for  the  time,  acquired 
the  conditions  of  ligaments. 

We  know  well  enough,  that  ligaments  are  susceptible  of 
acute  pain  when  overstretched.  When  a  muscle,  therefore, 
which  has  lost  its  function  from  loss,  change,  or  paralysis  of 
its  muscular  substance,  is  pulled  further  than  its  investments 
of  white  fibrous  tissue  will  permit,  without  violence  to  its  ha- 
bitual physical  condition,  it  is  in  close  analogy  with  an  over- 
stretched ligament,  and  it  should'be  the  seat  of  pain,  the  same 
as  if  it  had  originally  been  a  ligament. 

The  following  additional  quotation  is  a  further  illustration 
of  the  spasmodic  pathology  : 

"  After  the  division  of  tendons,  many  months  may  elapse 
before  the  galvanic  current  makes  any  impression,  and  in  some 
instances  the  contractibility  of  the  muscles  is  gone  forever." 

If  the  division  of  tendons  is  all  that  is  done,  the  shortening 
ought  to  go  on  still  more.  It  is,  probably,  the  subsequent 
movements,  effected  in  the  course  of  the  treatment,  that  restore 
the  susceptibility  to  the  galvanic  current. 

The  theory  that  permanent  spasm  is  the  uniform  cause  of 
distortions,  finds  an  advocate  in  Dr.  Joseph  Pancoast,  of  Phila- 
delphia, who  claims  that  the  elevation  of  the  heel  in  talipes 
equinus  is  owing  to  the  contraction  of  the  soleus,  while  the 
gastrocnemius  remains  flaccid ;  and  he  accordingly  divides  the 
soleus  muscle  by  passing  a  knife  in  under  the  gastrocnemius, 
instead  of  the  usual  easy  method  of  dividing  the  tendo  Achillis. 

It  is  found  in  any  confirmed  case  of  talipes  equinus  or  T. 
equino  varus,  that  the  soleus  is  rigid  and  incapable  of  exten- 
sion, while  the  gastrocnemius  is  yielding.  Dr.  Pancoast  is, 
therefore,  of  opinion  that  the  soleus  is  the  author  of  the  mis- 
chief.    The  fact  has  another  explanation.     When  a  muscle 


TALIPES.  167 

contracts  with  such  power  that  its  antagonists  cannot  extend 
it,  the  more  powerful  muscle  soon  becomes  inextensible,  and 
it  settles  into  the  function  of  a  ligament,  holding  firmly  the 
points  to  which  it  is  attached,  the  muscular  tissue  gradually 
becoming  atrophied,  and  while  the  size  of  the  muscle  dimin- 
ishes, its  hardness  increases. 

This  is  the  state  of  the  soleus  in  extreme  talipes  equinus. 
The  upper  end  is  attached  to  the  tibia  and  fibula  ;  and  when  the 
calcaneum  is  elevated  as  far  as  its  ligaments  and  bony  connec- 
tions will  permit,  the  soleus  can  contract  no  further,  and  if  not 
lengthened  by  an  opposing  power,  it  at  length  becomes  hard 
and  unyielding.  This  result  is  prevented  in  the  gastrocnemius, 
by  its  attachment  to  the  femur,  whose  movements  keep  this 
muscle  active  and  extensible.  After  the  soleus  has  become 
rigid  from  immobility,  the  gastrocnemius  continues  to  have 
mobility,  and,  therefore,  it  preserves  its  extensibility.  It  is 
not  that  it  draws  less,  but  that  it  never  acquires  a  stationary 
contraction,  and,  therefore,  never  comes  into  an  unyielding 
condition. 

Disproportionate  weakness  of  the  flexors  of  the  foot,  with 
anchylosis  of  the  knee-joint,  would  probably  result  in  equal 
extreme  contraction,  and  consequent  rigidity  of  gastrocnemius 
and  soleus  alike. 

This  explanation  entirely  destroys  the  value  of  Dr.  Pan- 
coast's  method  of  dividing  the  soleus  instead  of  dividing  the 
tendo  Achillis,  in  permanent  elevation  of  the  heel. 

It  would  be  wrong  to  leave  the  reader  with  the  impression 
that  Dr.  Bauer  considers  spasm  the  uniform  cause  of  talipes, 
and  the  following  quotation,  from  p.  19,  of  his  book,  will  do 
him  justice  in  this  respect : 

"  After  mature  deliberation,  we  have  come  to  the  conclusion, 
that  the  cause  in  congenital  as  well  as  acquired  club-foot,  is 
pre-eminently  defective  innervation ;  and  there  is  truly  no 
reason  why  derangements  in  the-  nervous  system  should  not 
take  place  in  the  foetus  as  well  as  in  the  new-born  child.  In 
club-foot,  the  tibial  nerve  is  the  bearer  of  the  difficulty,  as 
must  be  inferred  from  the  experiments  of  Bonnet." 
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"  All  forms  of  varus  are  caused  by  either  mus- 
cular contraction  or  motor  paralysis,  and  the  individual  bones 
of  the  foot  yield  only  so  much  in  their  respective  positions,  as 
they  are  forced  to  do,  by  the  abnormal  muscular  traction,  and 
the  superincumbent  weight  of  the  body.  Being  held  for  some 
time,  and  acted  upon  in  the  preternatural  position,  they  gradu- 
ally mould  themselves  accordingly,  and  become  consequently 
malformed." 

In  the  opposite  pathological  view,  it  is  claimed  by  that  care- 
ful observer,  Mr.  Richard  Barwell,  that  it  is  not  usually  spasm 
of  the  stronger,  but  paralysis  of  the  weaker  muscles,  which 
lies  at  the  foundation  of  the  deformity,  and  in  support  of  this 
view  he  refers  to  the  common  experience,  that  in  talipes  the 
temperature  is  generally  low,  while  in  spasm  it  is  generally 
high. 

"Infants,  as  is  well  known,  are  subject  to  convulsions  ;  and 
it  is  averred  that  sometimes  one  or  more  muscles,  which  have, 
during  the  attack,  drawn  the  limb  into  malposture,  do  not  re- 
cover from  the  contraction,  but  continue  to  keep  the  limb  dis- 
torted. .  .  .  The  state  should  be  one  of  persistent  unvarying 
spasm,  powerful  enough  to  overcome  the  antagonistic  healthy 
muscles,  and  permanent  enough  to  produce  lasting  change  of 
form.  Such  condition  does  not  only  never  come  under  our 
notice,  but  it  is,  I  believe,  pathologically  impossible.  There 
are,  no  doubt,  a  few  cases  of  peculiar  paralysis  of  the  volun- 
tary power  over  the  muscles,  while  the  excito-motory  function 
continues ;  and  in  the  spasm  of  the  whole  set,  the  strongest 
organ  will  of  course  predominate.  Voluntary  power  is  as 
much  used  to  control  as  to  excite.  The  paralysis  of  this  power 
is  as  much  evidenced  by  violent  and  uncontrollable  spasm,  as 
by  incapability  of  subordinate  movement.  In  my  experience, 
such  state  seldom  continues  long,  unless  there  be  cerebral  dis- 
ease or  deficiency,  but  terminates,  within  a  limited  period,  in 
death  or  complete  recovery,  or  in  simple  paralysis  in  one  set, 
and  perfect  restoration  of  power  in  another  set  of  muscles." 

"  Laryngismus  stridulus,  or  false  croup,  is  attributed, 

by  some,  to  spasm  of  certain  muscles ;  while  by  other  authori- 
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ties,  and  I  believe  with  more  reason,  it  is  considered  as  pa- 
ralysis of  a  different  pair.  Let  it  be  observed,  also,  that  the 
squint  which  may  come  and  go  with  other  symptoms  of  brain 
mischief,  or  may  be  a  permanent  affection,  is  certainly  to  be 
more  rationally  regarded  as  want  of  action  in  the  outer  rectus, 
which  appropriates  the  whole  of  one  nerve  (the  sixth),  than 
as  spasm  of  the  inner  rectus,  whose  nerve  supplies  four  other 
muscles  of  the  eye  and  appendages.  Certain  also  it  is,  that 
some  congenital  deficiencies  of  the  nervous  system,  whereof 
club-foot  and  club-hand  are  pretty  constant  accompaniments, 
as  acephalosis,  &c,  &c,  may,  indeed  must,  produce  paralysis, 
but  there  is  no  evident  connection  between  such  deformity  and 
spasm."  (P.  23.) 

"  Altogether,  there  can  be  no  doubt  that  paralysis  is  very 
much  more  frequently  the  cause  of  club-foot  than  the  opposite 

condition The  morbid  contraction  of  a  muscle,  or  set 

of  muscles,  is  hardly  ever  violent  enough,  or  persistent  enough, 
to  cause  a  permanent  alteration  in  the  shape  of  the  foot,  where 
the  opposers  remain  active." 

"The  muscles,  while  healthy,  are  always  kept  at  a  certain 
degree  of  tension  by  tonic  contraction,  but  when  any  one 
organ  or  set  of  organs  has  lost  its  power,  the  opposers  draw 
the  limb  in  the  opposite  direction,  by  virtue  of  that  constant 
and  elastic  sort  of  force.  For  a  long  time  after  the  commence- 
ment of  the  paralysis,  there  is  nothing  whatever  wrong  with 
the  active  muscles  ;  but  after  they  have  been  allowed  to  become 
thus  short,  for  a  certain  period,  they  begin  to  adapt  them- 
selves to  the  shortened  condition,  and  still  further  contracting, 
as  they  meet  with  no  resistance,  determine  at  last  changes  of 
form  in  other  structures,  and  so  produce  permanent  deformity." 
The  clearness  with  which  the  points  are  here  made,  justifies 
the  length  of  the  quotations.* 

Treatment. — It  is  believed  that  a  careful  consideration  of 
the  nature  and  pathology  of  the  different  varieties  of  talipes, 
as  explained  in  the  preceding  pages,  will  afford  the  foundation 
for  clear  ideas  of  the  indications  of  treatment,  whether  pre- 

*  See  the  discussion  of  spasm  and  palsy,  p.  26,  et  seq. 
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ventive  or  curative.  The  plans  and  expedients  for  meeting 
these  indications  are  now  the  earnest  study  of  those  interested 
in  this  branch  of  surgery.  No  words  of  mine  can  be  more 
appropriate  than  those  of  Barwell.     (P.  25.) 

"  It  is  not  to  be  imagined,  that  when  the  limb  has  yielded 
in  the  direction  of  the  healthy  muscles,  the  sickly  ones  can 
recover  sufficiently  quickly  or  entirely  to  restore,  by  their 
unassisted  might,  the  proper  balance  of  the  foot.  The  weak- 
ened muscles  want  assistance  ;  and  the  way  to  render  this,  in 
the  manner  which  shall  best  aid  them  to  overcome  the  deform- 
ity, and  to  recover  from  the  paralyzed  or  enfeebled  condi- 
tion, is  the  problem  which  surgeons  should  endeavor  to  solve." 

It  is  one  of  the  points  showing  the  impossibility  of  practi- 
cally and  completely  separating  Medicine  from  Surgery,  and 
the  different  branches  of  Surgery  from  each  other,  that  in 
these  cases  of  paralysis,  previous  to  the  occurrence  of  obvious 
deformity,  the  disease  would  be  said  to  be  in  the  department 
of  Medicine,  though  mechanical  or  chirurgical  means  are  ne- 
cessary to  prevent  the  occurrence  of  deformity  ;  and  after- 
wards, when  the  deformity  places  the  disease  fairly  in  the 
department  of  Surgery,  the  best  period  for  surgical  treatment 
has  been  allowed  to  pass  by :  because  the  case  was  in  the  de- 
partment of  Medicine. 

The  physician  must  study  Surgery,  and  the  surgeon  must 
study  Medicine. 

Whoever  has  examined  a  case  of  club-foot,  by  taking  hold 
of  it  with  his  hands,  may  have  thought,  that  if  he  only  had 
some  machine  that  would  take  hold  of  the  foot  as  firmly,  and 
yet  as  tenderly  as  does  the  hand,  without  relinquishing  its 
grasp,  and  yet  pulling  yieldingly  but  persistently  and  without 
tiring  out,  he  could  cure  any  case.  The  defect  of  every  me- 
tallic apparatus  is,  that  while  it  grasps  the  foot  firmly  enough, 
it  pulls  unyieldingly,  without  that -distribution  of  force  among 
all  the  distorted  joints,  which  is  effected  by  the  hand.  They 
are,  most  of  them,  intended  to  act  chiefly  upon  the  tibio-tarsal 
joint,  while  the  most  careless  inspection  of  any  species  of  talipes, 
except  one  of  simple  talipes  equinus,  will  show  that  the  dis- 
tortion of  this  joint  is  a  minor  element  in  the  case. 
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That  an  adequate  substitute  for  the  hand  is  a  desideratum 
not  yet  furnished  to  the  public,  is  sufficiently  proved  by  the 
words  of  Dr.  Bauer.     (P.  23.) 

"  There  is  no  mechanical  apparatus,  however  ingeniously 
constructed,  which  could  be  substituted  for  the  hand,  in  the 
treatment  of  talipes,  with  any  approximate  degree  of  efficiency. 
In  fact,  if  we  could,  without  interruption,  employ  the  hand  as 
a  mechanical  agent,  we  should  relieve  most  obstinate  forms  of 
talipes,  which  too  frequently  withstand  our  mechanical  appli- 
ances." This  is  an  estimate  of  the  importance  of  some  sub- 
stitute for  the  hand,  with  an  expression  of  hopelessness  as  to 
its  attainment. 

On  the  other  hand,  Dr.  Gross,  in  his  great  work  on  Surgery, 
vol.  ii,  p.  1011,  is  well  enough  satisfied  with  our  present  attain- 
ments in  the  art,  neither  desiring  nor  expecting  any  improve- 
ments. He  says,  "  It  is  perhaps  not  going  too  far  to  affirm 
that  these  topics"  (club-foot)  "  are  as  well  understood  now  as 
they  ever  will  be." 

Dr.  Bauer  again  places  this  estimate  upon  our  present  at- 
tainments (p.  28):  "  They"  (mechanical  appliances)  "possess 
no  curative  virtues,  but  retain  the  foot  in  the  position  in  which 
tenotomy  and  the  acting  hand  left  it." 

It  is  believed  that,  in  the  course  of  these  pages,  a  process 
will  be  explained,  which  is  a  pretty  adequate  substitute  for  the 
hand. 

The  earlier  experimenters  in  this  art  seem  to  have  relied 
chiefly  upon  wood  and  iron,  as  substitutes  for  the  hand  ;  but 
so  generally  did  they  occasion  ulcerations  of  prominent  parts, 
that  the  art  made  no  important  progress  until  the  introduction 
of  subcutaneous  section  of  tendons,  by  Stromeyer,  in  1831. 
In  a  large  proportion  of  the  cases  of  talipes,  including  all  the 
species  equinus,  the  division  of  the  tendo  Achillis,  permits  an 
immediate  improvement  in  the  position  of  the  foot,  and  facili- 
tates the  further  reduction  of  the  distortion  of  the  joints  of 
the  tarsus.  This  tendon  had  been  cut  at  various  times  before 
Stromeyer,  by  making  an  open  wound ;  Isaac  Mincius  having 
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divided  it  in  1685;  Thellenius  in  1784;  Sartorius  in  1806; 
Michaelis  in  1809;  Delpech  in  1816  ;  but  none  of  these  men 
could  think  of  so  simple  an  expedient  as  passing  in  a  small 
knife  at  a  point  distant  from  the  tendon,  and  so  dividing  it, 
that  the  incision  through  the  skin  should  heal  without  suppu- 
ration. It  is  commonly  recommended,  with  a  sharp-pointed 
bistoury,  to  puncture  the  skin  upon  the  inner  or  tibial  side  of 
the  tendon  opposite  the  internal  malleolus,  or  higher,  if  the 
heel  is  very  much  elevated,  and  having  withdrawn  this  to  pass 
a  probe-pointed  bistoury  between  the  tendon  and  the  tibia,  and 
while  the  tendon  is  made  very  tense  by  the  hand  of  an  assist- 
ant holding  the  foot,  to  cut  the  tendon  by  pressing  the  fingers 
upon  it,  thus  crowding  it  upon  the  knife.  If  any  shreds  re- 
main undivided,  the  fact  is  known  by  the  failure  of  the  heel 
to  come  down,  and  the  bistoury  is  again  partially  withdrawn 
and  passed  under  them,  when  they  are  divided  by  the  same 
process  by  which  the  main  portion  of  the  tendon  was  cut.  The 
reason  for  passing  the  knife  on  the  tibial  side  of  the  tendon,  is 
the  less  danger  of  wounding,  by  the  point  of  the  knife,  the 
posterior  tibial  artery,  which  lies  upon  the  inner  side,  and 
the  same  reason  exists  for  cutting  towards  the  skin  instead  of 
passing  the  knife  between  the  tendon  and  the  skin,  and  cutting 
toward  the  bone.  A  small  piece  of  plaster  laid  over  the 
minute  incision,  is  all  the  dressing  that  is  necessary. 

It  is  common  to  describe  instruments  peculiarly  constructed 
for  this  purpose,  but  they  are  unnecessary.  Many  of  the  in- 
struments made  for  tenotomy  are  too  delicate. 

A  common  pocket  bistoury  is  the  only  indispensable  instru- 
ment, but  there  is  a  convenience  in  having  a  cutting  edge  only 
for  about  an  inch  from  the  point,  in  order  not  to  have  to  pay 
attention  to  the  skin  at  the  point  of  entrance  of  the  knife  to 
avoid  making  too  large  an  incision. 

Apparatus  for  extension  is  immediately  applied  by  some,  but 
in  order  to  secure  union  of  the  divided  ends  of  the  tendons, 
by  organizing  exudations,  it  may  be  most  safe  to  postpone 
this  for  a  few  days,  and  then  to  make  the  extension  very  gradu- 
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ally.  It  is  not  known  that  the  tendo  Achillis,  divided  sub- 
cutaneously  in  early  life,  in  the  human  subject,  has  ever  failed 
to  unite ;  but  in  an  experiment  which  I  made,  some  years  ago, 
upon  a  dog,  the  divided  tendo  Achillis  united  only  by  shreds 
of  its  investing  sheath,  which  indeed  may  never  have  been 
divided. 

Many  operators  have  been  in  the  habit  of  dividing  all  the 
tendons  which  afforded  resistance  to  the  reduction  of  the  de- 
formity. The  tendon  of  the  tibialis  anticus  has  been,  next  to 
the  tendo  Achillis,  most  often  divided;  being  associated  with 
contraction  of  the  muscles  connected  with  Achilles'  tendon 
in  T.  equino-varus,  occurring  more  frequently  than  all  other 
varieties  together. 

The  tendons  of  the  peronei  muscles  have  been  occasionally 
divided  for  T.  valgus,  and  as  the  plantar  fascia  is  uniformly 
shortened  in  the  arching  of  the  foot  attending  T.  equinus 
and  T.  equino-varus,  it  has  very  commonly  been  divided  in 
connection  with  the  division  of  the  tendo  Achillis.  The  divi- 
sion of  these  tendons,  and  of  this  fascia,  is  not  usually  attended 
with  any  trouble  from  bleeding,  but  a  case  is  related  by  Tam- 
plin,  in  his  work  "  On  Deformities,"  in  which  the  internal 
plantar  artery  was  wounded  in  a  boy  sixteen  years  old,  in 
dividing  the  plantar  fascia.  After  the  employment  of  com- 
pression for  several  weeks,  the  resulting  aneurism  was  finally 
laid  open,  and  the  artery  secured  by  a  ligature.  To  avoid 
this  accident  it  is  usual  to  pass  the  knife  in  under  the  fascia 
on  the  inner  side,  so  that  the  point  of  the  knife  may  not  by 
any  accidental  dip,  get  beneath  the  artery. 

The  old  rule  of  division  of  tendons  was  thus  clearly  ex- 
pressed by  Tamplin  as  applied  to  T.  equino-valgus  (p.  104), 
implying  the  division  not  only  of  the  tendo  Achillis,  but  also 
that  of  the  tendons  of  the  peronei  muscles. 

"  If  there  is  decided  contraction,  and  the  foot  cannot  be 
completely  adducted  by  the  hand,  you  must  have  recourse  to 
the  division  of  tendons." 

An  example  of  extreme  reliance  upon  tenotomy  is  afforded 
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in  the  Lectures  on  Club  Foot  by  James  Syme,  Esq.,  reported 
in  the  London  Lancet  (American  edition)  for  June,  1855. 

Tenotomy  is  chiefly  relied  upon,  while  mechanical  appliances 
are  almost  entirely  dispensed  with. 

A  little  lint  is  placed  upon  the  wound,  and  a  figure-of-eight 
bandage  worn  for  a  few  days,  and  that  is  all. 

Mr.  Syme,  in  this  lecture,  deplores  the  disposition  of  many 
surgeons,  and  especially  those  devoted  to  Orthopedic  Surgery, 
to  rely  chiefly  upon  mechanical  appliances,  and  to  regard  the 
division  of  tendons  as  subsidiary.  He  especially  objects  to 
Dr.  Little,  because  he  cuts  so  little  and  relies  so  much  upon 
mechanism,  thus  perpetuating  the  old  methods  of  treatment, 
to  the  discredit  of  the  methods  by  cutting. 

The  latest  published  opinions  in  favor  of  division  of  tendons 
are  those  of  Dr.  Bauer  (p.  34  of  the  little  book  already  referred 
to),  where  he  says,  "The  active  forms  of  valgus  necessitate 
the  division  of  the  contracted  peronei  muscles,  or  of  the 
whole  group  of  the  abductors,  as  the  case  may  be.  This  is  at 
least  indispensable  in  inflammation  of  the  tibio-tarsal  articu- 
lation      It  is   difficult   to  steady   the   articulation 

with  mechanical  appliances  in  paralysis  of  the  entire  motor 
apparatus  of  the  foot,  but  it  is  completely  impossible  to  do  so 
when  the  malposition  of  the  latter  is  maintained  by  retraction 
of  the  peronei  muscles.  We  at  least  have  never  succeeded  by 
any  of.  the  devised  mechanical  auxiliaries.  Meamvhile,  the 
deformity  increases,  and  gradually  compromises  the  bones  of 
the  tarsus.  Between  the  two  evils  we  have  to  choose,  and  we 
think  that  division  of  the  contracted  tendons  is  the  lesser." 

It  is  suspected  that  the  uniform  success  of  division  of  the 
tendo  Achillis,  as  introduced  by  Stromeyer,  gave  an  unmerited 
estimate  of  the  importance  and  utility  of  the  division  of  ten- 
dons and  muscles  in  general.  A  reaction  in  this  estimate 
has  led  many  to  discontinue  the  practice  of  dividing  tendons, 
except  in  rare  cases  of  remarkable  obstinacy,  while  others 
seem  still  to  believe  in  tenotomy  with  undiminished  zeal. 

Among  the  former  is  Mr.  Kichard  Barwell,  of  London,  who 
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says,  in  the  preface  to  his  little  book,  "  I  studied  these  mala- 
dies from  the  orthopedic  point  of  view  ;  and  while  tenotomy 
was  almost  a  novelty  in  England,  was  so  charmed  with  the 
easy  change  of  form,  which,  after  such  an  operation,  could  be 
produced  in  most  distortions,  that  I  became  an  almost  enthusi- 
astic admirer  of  the  procedure.  After,  however,  following  up 
carefully  a  large  number  of  these  cases,  I  was  pained  to  find 
in  how  many  of  them  the  deformity  more  or  less  returned,  in 
how  many  a  different,  an  opposite  distortion  supervened ; 
while  power  over  the  limb  was  actually  injured  or  destroyed 
in  so  large  a  majority  of  instances,  that  its  retention  appeared 
absolutely  exceptional." 

It  is  the  division  of  these  tendons  which,  like  the  peronei, 
run  in  long  ligamentous  grooves  along  the  tarsus,  which  is 
most  objected  to.  It  is  claimed  that  the  function  of  these 
muscles  is  often  permanently  suspended  by  division,  either  by 
not  uniting,  or  by  adhering  to  their  sheaths,  so  as  no  longer 
to  be  able  to  act  upon  the  bones  into  which  they  are  normally 
inserted. 

Mr.  William  Adams,  of  London,  has  been  investigating  this 
subject  during  the  last  few  years,  and  has  dissected  twelve 
feet,  in  which  tenotomy  had  been  performed.  The  results  of 
these  investigations  have  been  published  under  the  title,  "  On 
the  Reparative  Process  in  Human  Tendons."  Mr.  Barwell 
has  reduced  these  results  to  tabular  form,  which  is  quoted  on 
the  following  page : 
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TABLE  PROM  "  BARWELL  ON  CLUB-FOOT,"  ED.  1863,  ANALYZED 
FROM  "ADAMS  ON  THE  REPARATIVE  PROCESSES  IN  HUMAN 
TENDONS." 


No.  of 

Cases. 


Tendons  divided. 


Results  observed. 


Time  lived  af- 
ter operation. 


*I. 
*II. 

III. 

=*IV. 


t\ 


VI. 

In  th 
XII. 


Tendo  Achillis, 
Tibialis  anticus, 
Tendo  Achillis, 
Tibialis  anticus, 
Tibialis  posticus, 
Flexor  long,  dig., 
Tendo  Achillis, 
Tibialis  posticus, 
Tendo  Achillis, 
Tibialis  posticus, 
Tibialis  anticus, 
Tibialis  posticus,  . 
Flexor  long,  dig.,  , 

Tendo  Achillis, 
Tibialis  anticus, 
Tibialis  posticus, 
Flexor  long.  dig.. 
Tendo  Achillis, 
Tibialis  anticus, 
Tibialis  posticus, 
Flexor  long,  dig., 

ext  five  cases,  in  M 
Tendo  Achillis, 
Tibialis  posticus, 
Flexor  long,  dig., 


Non-union  of  tibialis  anticus, 


4  days. 

11  days. 
23  days. 
30  days. 


Non-union  of  tibialis  anticus.  \ 

"       "       "  flexor  longus  digitorum.      ) 

Tibialis  posticus  adhered  to  the  bone. 

Tibialis  posticus  was  supposed  to  be  but    } 
was  not  divided.  j 

Union  to  all  surrounding  parts.  | 

Non-union  held  together  by  shreds  of 
sheath  to  which  other  tendons  also 
adhered.  J 

Tibialis  posticus  and  flexor  longus  digi-   ~) 

torum  adhered  together  and  to  the    >  6  weeks, 
bone.  ) 

Tibialis  anticus  and  flexor  longus  digi-  ^ 
torum  adhered  together  and  to  the 
bone — ends  of  tibialis  anticus  hung 
together  by  shreds  of  sheath.  i 

Adams's  work,  the  tendo  Achillis  only  was  divided 
on-union  of  tibialis  anticus, 

Neither  retraction  nor  extension  of  the 
flexor  longus  digitorum. 


18  days. 


6  weeks. 


Several 
years. 


Analysis  of  the  Preceding  Table. 

Division  of  the  Tendo  Achillis,  12  Cases. 
United,  in  12  cases. 

Division  of  the  Tibialis  Anticus,  4  Cases. 

United,  in  1  case.     Not  united,  in  3  cases. 
Adherent  to  surrounding  parts,  equally  destroying  the  func- 
tion of  the  muscle,  in  1  case. 

Division  of  the  Tibialis  Posticus,  7  Cases. 

Not  divided,  in  1  case. 

United,  in  3  cases.     Not  united,  in  3  cases. 


=*  In  Cases  I,  II,  and  IV,  the  time  was  certainly  too  short  to  determine  the  ulti- 
mate result. 
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Adherent  to  bone  or  surrounding  parts,  suspending  the  func- 
tion of  the  muscles,  in  3  cases;  that  is,  in  all  cases  of  non- 
union. 

Division  of  the  Flexor  Longus  Digitorum,  5  cases. 

Union,  in  1  case.     Non-union,  in  4  cases. 
Adhesion  to  surrounding  parts  (among  the  cases  classed  non- 
union), in  2  cases. 

From  this  analysis  we  may  well  hesitate  before  dividing  any 
tendon  about  the  foot,  except  the  tendo  Achillis.  If  the  result 
in  these  cases  is  of  any  value,  the  division  of  these  tendons 
should  only  be  practised  in  instances  in  which,  from  perma- 
nent loss,  or  paralysis  of  the  opposing  muscles,  a  permanent 
loss  of  muscular  contraction  is  desirable  in  the  muscles  whose 
tendons  are  to  be  divided. 

The  result  of  investigations  of  the  processes  of  restoration 
after  division  of  tendons,  in  cases  in  which  the  suppurative 
process  is  escaped,  is  well  stated  in  the  following  quotation 
from  Paget's  Surgical  Pathology  (p.  179,  American  edition). 
The  reparative  material  exuded  around  and  between  the  ends 
of  a  divided  tendon,  is  described  as  "  presenting  to  the  naked 
eye  the  appearance  of  a  soft,  moist,  gray  substance  with  a 
slightly  ruddy  tinge,  accidentally  more  or  less  blotched  with 
blood,  extending  from  one  end  of  the  tendon  to  the  other, 
having  no  well-marked  boundary,  and  merging  gradually  into 
the  surrounding  parts.  In  its  gradual  progress,  the  reparative 
material  becomes  firmer,  tougher,  and  grayer  ;  the  redness 
successively  disappearing  from  the  centre  to  the  axis ;  it 
becomes  also  more  defined  from  the  surrounding  parts,  and 
in  four  or  five  days  (in  rabbits),  forms  a  distinct  cord-like 
bond  of  connection  between  the  ends  of  the  tendon,  extending 
through  all  the  spaces  from  which  they  have  been  retracted, 
and  for  a  short  distance  ensheathing  them  both.  The  sur- 
rounding tissue  loses  its  vascular  appearance,  the  bloodvessels 
regain  their  normal  size,  the  inflammatory  effusion  clears  up, 
and  the  integuments  become  looser  and  slide  more  easily."  .  . 
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"  With  the  increase  of  toughness,  the  new  substance  acquires 
a  more  filamentous  appearance  and  structure.  After  the 
fourth  day,  the  microscope  detects  nuclei  in  the  previously 
homogeneous  fibrine-like  material,  and  after  the  seventh  or 
eighth  day,  there  appear  well-marked  filaments  like  those  of 
the  less  perfect  forms  of  fibrous  tissue.  Gradually  perfecting 
itself,  but  at  a  rate  of  progress  which  becomes  gradually  less, 
the  new  tissue  may  become  at  last  in  all  respects  identical 
with  that  of  the  original  tendon." "  In  the  speci- 
mens presented  by  Mr.  Tamplin,  Achilles'  tendon  and  the 
tendons  of  the  anterior  and  posterior  tibial  muscles  of  a  child 
nine  months  old,  in  whom,  at  five  months  old,  all  these  tendons 
were  divided  for  the  cure  of  congenital  varus,  the  child  had 
perfect  use  of  its  feet  after  the  operation,  and  when  it  died, 
no  trace  of  the  division  of  the  tendons  could  be  discerned 
even  with  the  microscope." "  Like  a  scar,  the  ten- 
don contracts  and  becomes  firmer.'  It  is,  therefore,  impossible 
to  say  what  length  of  new  material  was,  in  these  cases,  formed 
into  exact  imitation  of  the  old  tendon.  However  little  it  may 
have  been,  such  complete  reparation  is  exceedingly  rare." 

The  organization  generally  appears  less  perfect  than  in  the 
cases  above  mentioned,  presenting  a  distinct  boundary  to  the 
touch. 

The  newly  organized  material  has  great  strength.  In  the 
experiments  detailed  by  Paget,  the  divided  tendon  of  a  rabbit 
six  days  after  division,  sustained  a  weight  of  ten  pounds.  A 
specimen  experimented  upon  ten  days  after  division,  sustained 
a  weight  of  fifty  pounds,  but  gave  way  with  a  weight  of  fifty- 
six  pounds. 

The  following  interesting  observations  and  experiments,  by 
Dr.  L.  T.  Hewins,  of  Loda,  Iroquois  County,  Illinois,  show 
the  influence  of  young  age  upon  the  activity  of  cicatrix-for- 
mation,  to  connect  the  divided  ends  of  tendons,  or  to  pull 
them  together. 

Upon  a  dog  four  years  old  he  failed.  Upon  dogs  ten  days 
old,  and  three  months  old,  he  succeeded  after  removing  por- 
tions of  tendons.     He  also  succeeded  perfectly  on  a  rabbit. 
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He  observed  the  reproduction  of  tendon,  or  substitute  for  it, 
in  the  extensor  digitorum  uianus  in  one  man  thirty-five  years 
old,  three-fourths  of  an  inch  having  sloughed  off,  and  in 
another  man  aged  thirty-eight  half  an  inch  having  been 
lost  by  sloughing.* 

These  latter  cases  were  successes  under  difficulties,  the 
■wounds  being  open  and  granulating,  and  presenting  the  con- 
ditions most  favoring  the  agglutination  of  the  tendons  to  the 
bones  and  other  surrounding  parts.  The  influence  of  motion 
in  elongating  adhesions,  and  reducing  shapeless  masses  of 
newly  organized  material  to  the  shape  and  function  of  tendon, 
whether  permanent  by  the  persistence  of  the  new  material,  or 
temporary,  by  its  gradual  shortening  and  disappearance,  is 
well  illustrated. 

A  very  remarkable  case  is  reportedf  by  Dr.  Warren  Web- 
ster, Assistant  Surgeon,  IT.  S.  A.,  of  rupture  of  the  tendo  Achil- 
lis ;  several  months  afterward  securing  union  by  cutting  the 
ruptured  ends  square  off,  and  retaining  the  ends  in  contact  by 
two  sutures  of  strong  silk. 

The  tendo  Achillis  was  ruptured  while  running  a  foot  race. 
Three  months  afterward,  there  was  "  an  intervening  gap  be- 
tween the  divided  ends  about  one  inch  in  length,  where  but 
little  plastic  matter  seemed  to  have  been  poured  out  to  fill  up 
the  space." 

The  operation  consisted  in  exposing  the  tendon  by  a  free 
dissection,  removing  the  interposed  substance,  cutting  the 
extremities  of  the  tendon  square  off,  and  retaining  them  in 
apposition  by  two  interrupted  sutures  of  strong  silk.  Ex- 
treme flexion  of  the  leg  and  extension  of  the  foot  were  main- 
tained for  six  weeks  by  a  slipper  upon  the  foot,  a  dog  collar 
around  the  thigh,  and  a  cord  intervening.  The  leg  was  ban- 
daged, to  lessen  the  action  of  the  gastrocnemii.  A  high- 
heeled  shoe  was  afterward  worn  for  some  weeks.  The 
fourteenth  week  after  the'  operation,  the  patient  walked  with 
scarcely  any  lameness,  and  the  tendo  Achillis  appeared  to  be 
perfectly  united. 

*  Amer.  Med.  Times,  Sept.  3,  1864,  p.  117. 

f  Transactions  Illinois  State  Medical  Society,  1864,  p.  84. 
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M.  Bouvier  is  quoted  by  Barwell,  as  having  divided,  in  a  dog, 
in  1842,  the  flexor  carpi  radialis,  the  flexor  carpi  ulnaris,  the 
flexor  digitorum  sublimis,  and  the  flexor  digitorum  profundus. 
In  none  of  these  did  the  subcutaneous  wound  unite  so  as  to  re- 
store the  use  of  the  parts.  In  another  experiment,  the  tendons 
did  not  unite  at  all  ;  in  another,  the  several  structures  were 
massed  together.  M.  Bouley  met  with  the  last  result  in  an  ex- 
periment upon  a  horse. 

It  is  probable,  that  in  some  of  these  cases  of  massing  toge- 
ther, there  would  be  afterward  an  absorption  of  portions  of 
organized  exudations,  Avhich  impede  the  movements  of  tendons, 
like  that  which  occurs  after  a  general  union  of  tissues  in  the 
neighborhood  of  fractures,  so  that  the  result  finally,  would 
not  be  quite  as  bad,  as  might  be  inferred  from  these  state- 
ments. 

An  objection  strongly  urged,  even  to  the  division  of  the 
tendo  Achillis,  is  that  the  "  cicatrix-contraction"  which  at- 
tends all  solutions  of  continuity,  united  by  the  interposition 
of  extensive  organized  exudations,  gradually  diminishes  the 
distance  between  the  cut  extremities  of  the  divided  tendon,  so 
that  they  are  finally  brought  nearly  or  quite  together.  This 
makes  a  bad  compensation  for  the  advantage  gained  at  first, 
by  the  necessity  for  the  wearing  of  apparatus  to  prevent  the 
recurrence  of  the  deformity,  while  this  process  of  cicatrix- 
contraction  is  going  on.  In  the  treatment  without  tenotomy, 
the  muscles  are  from  the  first  made  to  grow  longer,  by  a  change 
of  their  nutrition  induced  by  the  force  gradually  and  persist- 
ently applied,  rendering  the  progress  at  first  more  slow,  while 
in  the  treatment  by  tenotomy,  this  growing  of  muscles  to  a 
greater  length  has  afterward  to  be  secured,  when  the  cure 
fallaciously  seems  to  have  been  completed,  and  perhaps  after 
the  case  has  passed  from  under  the  supervision  of  the  surgeon. 

The  following  is  Barwell's  language  on  the  subject : 

"  The  reunion  of  the  tendo  Achillis,  after  its  division  for 
talipes  equinus,  is  almost  a  certainty,  but  it"  (the  division) 
"  permanently  weakens  the  muscles,  nor  is  such  a  procedure, 
as  a  rule,  an  efficient  cure  of  the  disease ;  partly  because  the 
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gastrocnemius  and  soleus  are  not  the  principal  muscles  affect- 
ed, and  generally  have  very  little  to  do  with  the  malposture  ; 
partly,  because  contraction  is  sure  to  recur."     (P.  120.) 

Notwithstanding  all  this,  however,  there  are  occasional  in- 
stances in  which,  even  Mr.  Barwell,  anti-tenotomist  as  he  is, 
would  divide  the  tendo  Achillis. 

"I  do  not  mean  to  deny  that,  occasionally,  when  there  is 
either  great  want  of  development,  or  great  degeneration,  it 
may  be  necessary  to  divide  the  tendo  Achillis,  but  it  should 
always  be  avoided  if  possible,  since  it  is  merely  a  temporary 
expedient,  which  always  leaves  behind  it  a  certain  deformity." 
(P.  127.) 

In  contrast  with  this  again  is  the  language  of  Bauer  (p.  24) : 
"As  a  general  thing,  you  have  only  to  deal  with  the  con- 
tracted muscles,  and  division  is  the  sovereign  remedy.  But  if 
the  case  has  existed  from  infancy,  the  bones  have  in  form 
accommodated  themselves  to  their  abnormal  position;  the  tibio- 
tarsal  articulation  is  crippled;  then  the  prognosis  is  rendered 
doubtful,  and  the  case  may  be  irremediable." 

"  It  is  a  common  observation  of  orthopedic  surgeons,  that 
the  relief  of  contracted  muscles  by  tenotomy  reacts  most  favor- 
ably upon  the  nutrition  of  the  affected  extremity,  and  nutritive 
supply  promotes,  self-evidently,  its  growth  and  development. 
Passive  motion  cooperates  in  the  same  direction." 

A  question  of  interest  here  arises,  as  to  what  part  the  divi- 
sion of  the  tendo  Achillis  takes  in  the  restoration  of  the  mus- 
cular function. 

It  is  probable  that  the  movements  of  flexion  and  extension, 
which  attend  the  treatment  following  the  division  of  the  ten- 
don, and  subsequent  to  the  reunion  of  the  divided  tendon, 
graduallly  induces  a  lengthening  of  the  muscular  fibrils,  and 
this  lengthening  is  a  necessary  condition  to  their  shortening, 
under  the  irritation  of  electricity,  or  of  any  other  irritant. 

This  opposing  force  should  be  either  elastic  or  alternating, 
in  order  to  obtain  the  most  stimulating  effect  upon  the  muscles 
in  process  of  restoration ;  permitting  the  frequent  exercise  of 
contraction,  with  yielding  force,  so  graduated  as  to  restore  the 
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length  of  the  muscles  in  their  passive  state,  upon  the  decline 
or  cessation  of  their  contraction. 

The  alternating  movements  of  the  tendons  of  the  still  par- 
alyzed antagonist  muscles,  first  pushing  and  then  pulling  these 
tendons,  and  in  a  minor  degree  pushing  and  pulling  the  mus- 
cles themselves,  invite  a  flow  of  blood  to  the  muscular  sub- 
stance, favoring  its  continued  healthy  nutrition,  and  the  ear- 
liest possible  revival  of  nervous  power,  when  the  paralyzing 
cause,  residing  in  the  brain,  in  the  spinal  cord,  or  in  the  course 
of  the  nerves,  whether  from  organic  lesion  or  sympathetic 
action,  is  removed. 

If  the  cause  of  the  paralysis  is  such  a  destruction  of  nervous 
substance  as  to  result  in  complete  and  permanent  paralysis, 
the  alternating  movements  of  the  muscles  will  at  least  tend  to 
preserve  their  volume,  by  keeping  up  their  nutrition,  by  making 
it  mechanically  possible  for  the  blood  to  circulate  through  all 
their  capillaries ;  motion  being  as  essential  to  the  freest  cir- 
culation through  the  muscles  as  through  the  lungs. 

The  general  health  has  then  the  benefit  of  a  well-distributed 
circulation,  in  addition  to  the  local  advantages  of  attention  to 
this  indication. 

Yielding  Force. — The  plan  of  yielding  force,  called  by  Dr. 
Henry  G.  Davis,  "  elastic  extension,"  is  very  properly  denom- 
inated by  him  the  "  American  plan,"  and  to  him  is  due  the 
merit  of  having  been  the  first  to  employ  it  systematically, 
and  with  a  full  appreciation  of  its  value;  acting  in  a  manner 
similar  to  that  of  muscles,  alternating  in  the  extent  of  their 
movements  with  the  changing  degrees  of  resistance  to  be 
overcome. 

Apparently  from  ignorance  of  American  medical  literature, 
Barwell  claims  this  plan  as  his  own.  This  is  one  of  the  in- 
stances in  which  several  claimants  for  originality  may  be 
equally  honest  and  original,  the  merit,  however,  consisting  in 
the  application  of  some  other  invention,  which  makes  a  revolu- 
tion of  the  given  art,  not  only  easy  but  unavoidable. 

In  this  case,  the  invention  at  the  bottom,  is  the  manufacture 
of  elastic  rubber,  placing  in  every  one's  hand,  a  most  facile 
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means  of  meeting  an  indication  which  the  older  surgeons  saw, 
but  had  no  ready  means  of  accomplishing.  (See  Trans.  Am. 
Med.  Assoc,  1863.) 

The  most  obvious  considerations  in  connection  with  the  treat- 
ment of  cases  of  talipes,  a  great  majority  of  which  are  con- 
genital, arise  from  the  anatomy  of  the  parts. 

The  short  interosseous  ligaments,  the  capsular  ligaments, 
and  the  synovial  membranes,  are  adapted  to  the  abnormal  rela- 
tions of  the  bones  to  each  other,  and  these  cannot  be  reached 
by  the  knife  nor  broken  by  any  mechanical  appliance  safe  to 
apply.  To  overcome  the  distortion  perpetuated  by  the  condi- 
tion of  these  interosseous  textures,  mechanical  appliances,  ca- 
pable of  producing  a  constant  tension  upon  them,  must  be 
worn  until  the  changed  nutrition  of  the  parts  secures  increase 
in  the  length  of  some,  and  diminution  in  that  of  others.  This 
may  require  months,  and  even  years,  but  is  sure  to  be  achieved 
if  persevered  in  sufficiently  long.  The  operation  upon  the  long 
tendons,  saves  the  time  otherwise  necessary  to  be  consumed 
in  the  elongation  of  the  muscles  of  which  they  form  the  at- 
tachments, allowing  the  tension  to  come  at  once  upon  the  short 
tendons,  muscles,  ligaments,  and  membranes.  The  division  of 
tendons  may  be  chiefly  relied  upon  in  those  cases  not  con- 
genital, in  which  the  sole  cause  of  the  deformity  and  its  per- 
petuation is  the  contraction  of  the  long  tendons,  but  in  all 
the  cases,  embracing  nearly  all  the  congenital  cases  and  some 
of  those  not  congenital,  in  which  some  of  the  ligaments  of  the 
tarsal  joints  are  too  short,  all  operations  without  persevering 
mechanical  appliances  will  be  found  worse  than  useless,  dis- 
appointing all  concerned,  and  producing  in  the  public  mind 
distrust  of  the  resources  of  surgery. 

It  is  astonishing  that  a  surgeon  of  the  age,  experience,  and 
reputation  of  Syme,  should  fail  to  make  any  distinction  be- 
tween these  two  classes  of  cases,  allowing  himself  to  be  not 
only  deceived,  but  the  cause  of  many  a  disappointment  in 
inexperienced  operators,  who  may  be  led  by  his  advice  to  rely 
upon  the  knife  in  cases  in  which  the  cure  is  to  be  attained 
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only  by  the  diligent  application  of  mechanical  apparatus  for 
weeks  and  months. 

* 

In  cases  of  obstinate  resistance  to  reduction  by  extension, 
the  progress  can  be  greatly  facilitated  by  the  occasional  appli- 
cation of  force,  while  the  patient  is  insensible  from  the  influ- 
ence of  ether. 

The  same  condition  is  then  artificially  produced,  which 
occurs  in  a  subluxation  or  sprain.  The  most  tense  ligament- 
ous fibres  are  torn  without  a  complete  rupture.  The  invest- 
ments of  the  muscular  fibres,  in  the  shortened  muscle,  are 
either  slightly  torn  interstitially,  or  put  upon  extreme  tension. 
All  this  is  followed  by  increased  vascularity,  which  is  favora- 
ble to  change  of  tissue,  in  obedience  to  the  tension  afterward 
applied  to  it,  for  the  purpose  of  elongation. 

This  has  been  a  common  practice  among  American  surgeons 
for  many  years,  though  Barwell,  strangely  enough,  claims  it 
as  his  peculiar  invention.  He  says,  with  much  apparent  satis- 
faction (p.  116),  "  This  is  also  a  procedure  of  my  own  adapta- 
tion to  these  diseases,  and  is  one  from  which  very  great  ad- 
vantage may  be  drawn."  He  very  properly  goes  on  to  say, 
"  I  would  limit  its  employment  to  severe  cases,  and  would 
caution  surgeons  against  the  use  of  violence ;  since,  when  once 
the  muscular  power  is  annihilated  by  the  anaesthetic,  very  little 
force  is  required  to  place  the  foot  in  a  normal  position." 

Electricity. — Electricity  has  been  employed  to  remove  the 
condition  of  the  muscles  upon  which  the  deformity  has  been 
supposed  to  depend. 

The  philospohy  of  its  action  is  sufficiently  explained  by  the 
notice,  on  page  39,  of  the  power  of  electricity  to  preserve  the 
volume  and  force  of  muscles  through  the  contraction  and 
movements  secured  by  the  excitation  of  this  agent.  The  ex- 
periments of  Dr.  Reid,  upon  paralyzed  legs  of  frogs,  are  a 
sufficient  illustration. 

It  is  obvious,  that  the  interrupted  current  should  be  applied 
to  the  paralyzed  or  weakened  muscles,  for  the  purpose  of  in- 
ducing muscular  movements,  and  the  improved  nutrition  to  be 
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secured  by  the  increased  supply  of  blood,  and,  consequently, 
the  more  liberal  presence  of  the  materials  of  nutrition. 

As  previously  explained,  however,  the  interrupted  current 
may  be  applied  in  powerful  shocks,  sufficient  to  paralyze  mus- 
cular irritability,  to  the  contracting  muscles  in  those  cases 
in  which,  according  to  Todd  and  Brown-Sequard,  the  rigid, 
cold,  and  bloodless  muscles  are  indicative  of  central  nervous 
irritation.  The  theory  in  these  cases  is,  that  the  irritation 
which  causes  the  involuntary  and  permanent  contraction  of  the 
striped  voluntary  muscles,  acts  at  the  same  time  upon  the 
unstriped  involuntary  muscles  of  the  bloodvessels,  inducing 
such  a  persistent  contraction  as  to  prevent  the  flow  of  blood 
in  sufficient  quantity  through  the  contracted  tubes. 

In  this  case,  the  electric  excitation  is  employed,  not  so  much 
for  the  purpose  of  securing  movement  of  the  voluntary  mus- 
cles, as  to  paralyze  the  muscular  walls  of  the  bloodvessels, 
and  render  nutrition  possible  by  the  more  free  supply  of  blood. 
To  obviate  the  cerebral  excitement  resulting  from  this  method 
of  employing  electricity,  the  patient  might  be  rendered  anaes- 
thetic by  the  inhalation  of  ether  or  chloroform.  Much  of  the 
discrepancy  of  opinion  with  regard  to  the  employment  of  elec- 
tricity may  be  cleared  up  by  this  distinction.  What  has  in 
practice  been  found  important,  can  hardly  be  denied  in  the 
face  of  the  strong  advocacy  of  those  who  have  seen  its  good 
results.     Thus  Bauer,  in  enthusiastic  language,  says  : 

"  The  most  efficacious  remedy  in  behalf  of  innervation  is 
electricity.  It  should  be  used  with  assiduity  every  day,  and 
for  months  in  continuation.  It  will  stimulate  the  existing  mo- 
bility, and  prevent  structural  decay." "  Electricity 

is  the  substitute  for  volition,  and  the  best  local  gymnastic 
agent."  Dr.  Bauer  quotes  some  cases,  in  which  there  was 
apparently  paralysis  of  all  the  muscles  of  the  leg,  in  which  the 
energetic  and  persevering  application  of  electricity  proved  of 
great  benefit. 

It  is  obvious  that  when,  by  unresisted  tonic  contraction,  the 
muscular  fibres  and  their  fasciae  have  shortened  to  their  utmost, 
neither  electricity  nor  the  prick  of  a  pin  can  make  them  shorten 
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any  more.  In  this  state  of  extreme  and  permanent  contrac- 
tion, the  muscle  has  degenerated  from  its  function  of  producing 
motion,  to  that  of  holding  parts  in  position,  which  is  the  func- 
tion of  ligaments  and  the  condition  of  contracture.  A  gal- 
vanic current  can  make  no  impression  which  is  known  by 
movements,  because  this  agent  and  other  irritants  only  pro- 
duce contraction.  If,  however,  the  muscular  fibrils  and  their 
investments  are  first  made  to  grow  longer,  by  frequently  re- 
peated pulls  upon  them,  or  by  constant  force  varying  in  inten- 
sity, thus  restoring  the  muscle  to  a  greater  or  less  extent,  to 
the  possibility  of  performing  its  natural  function ;  then,  after 
so  much  progress  has  been  made  towards  the  cure,  it  might  be 
expected  that  electricity  would  index  it  by  the  contractions 
which  would  result  from  its  application. 

It  is  difficult  to  see,  however,  on  what  rational  principle 
electricity  should  be  applied  to  the  shortened  muscles  (which 
at  the  same  time  that  they  are  shortened,  have  good  nutrition 
indicated  by  temperature  and  volume),  with  any  other  inten- 
tion than  to  determine  whether  they  could  shorten  any  more, 
or  to  ascertain,  in  the  progress  of  treatment,  in  a  case  in  which 
a  muscle  had  been  shortened,  and  degenerated  beyond  the  pos- 
sibility of  exciting  contractions  by  the  electric  current,  whether 
any  progress  had  been  made,  or,  perhaps,  to  throw  light  upon 
the  probable  replacement  of  the  muscular  substance  by  fatty 
degeneration.  In  the  latter  case,  electricity  could  not  pro- 
duce movement. 

With  the  acknowledged  power  of  electricity  in  securing 
exercise  and  nutrition,  in  muscles  whose  circulation  is  re- 
pressed by  rigidity  or  retarded  by  the  nutritive  inactivity  of 
paralysis,  such  is  the  difficulty  of  selecting  the  case  for  its 
employment,  as  to  induce  its  entire  rejection  by  some  practi- 
tioners of  eminence. 

Dr.  R.  B.  Todd  says  (Lectures  on  Paralysis  and  Diseases 
of  the  Nervous  System,  American  edition,  p.  152) : 

"You  will  often  be  consulted  as  to  some  expedient  for  pro- 
moting the  restoration  of  paralyzed  limbs  to  their  normal 
condition.  To  this  question,  after  having  given  a  fair  trial 
to  the  various  means  which  have  been  proposed  for  this  pur- 
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pose,  I  must  reply,  that  I  know  of  nothing  which  more  de- 
cidedly benefits  paralyzed  limbs  than  a  regular  system  of 
exercise ;  active  when  the  patient  is  capable  of  it,  passive  if 
otherwise. 

"As  to  the  use  of  electricity,  which  is  now  much  in  vogue, 
or  strychnia,  which  has  been  recommended,  I  feel  satisfied, 
as  the  result  of  a  large  experience,  that  the  former  requires 
to  be  used  with  much  caution,  and  that  the  latter  is  apt  to  do 
mischief,  and  never  does  good.  I  have  seen  cases  in  which, 
after  the  employment  of  electricity  for  some  time,  that  agent 
has  apparently  brought  on  pain  in  the  head,  and  has  excited 
something  like  an  inflammatory  process  in  the  brain.  And 
so  strychnia  will  also  induce  an  analogous  condition  of  the 
brain,  and  will  increase  the  rigidity  of  the  paralyzed  muscles. 
Some  good  may  occasionally  be  effected  by  the  use  of  friction 
or  cold  water,  or  shampooing,  all  of  which  tend  to  improve  the 
general  nutrition  of  the  nerves  and  muscles." 

Mechanical  Treatment. — The  successful  treatment  of  talipes 
and  other  deformities  upon  philosophical  principles,  is  usually 
considered  one  of  the  triumphs  of  modern  improvement. 

The  following  quotation,  however,  shows  that  the  Father  of 
Medicine  perfectly  comprehended  the  true  principles,  and 
made  the  best  possible  use  of  the  materials  which  the  civiliza- 
tion of  his  time  afforded. 

Hippocrates  (on  Club-foot,  in  his  Treatise  on  Articulations, 
writing  five  hundred  years  before  Christ,  quoted  from  Biggs' 
"  Orthopraxy"),  says  : 

"Wherefore,  then,  some  of  those  displacements,  if  to  a 
small  extent,  can  be  reduced  to  their  natural  condition,  and 
especially  those  at  the  ankle-joint.  Most  cases  of  club-foot 
are  remedial,  unless  the  deviation  is  very  great,  or  unless 
the  affection  occurs  at  an  advanced  period  of  youth.  The 
best  plan  then  is  to  treat  such  cases  at  as  early  a  period  as 
possible,  before  the  deficiency  of  the  bones  of  the  foot  is  very 
great,  and  before  there  is  any  great  wasting  of  the  flesh  of 
the  leg.  There  is  more  than  one  variety  of  club-foot,  the 
most  of  them  being  not  complete  dislocations,  but  impair- 
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ments  connected  with  the  maintaining  of  the  limb  habitually 
in  a  certain  position. 

"  In  conducting  the  treatment,  attention  must  be  paid  to  the 
following  points :  To  push  back  and  rectify  the  bone  of  the 
leg  at  the  ankle  from  without  inward,  and  to  make  counter 
pressure  on  the  bone  of  the  heel  in  an  outward  direction,  so 
as  to  bring  it  into  line,  in  order  that  the  displaced  bones  may 
meet  at  the  middle  and  side  of  the  foot,  and  the  mass  of  the  toes 
with  the  great  toe  are  to  be  inclined  outward,  and  retained  so  ; 
and  the  parts  are  to  be  secured  with  cerate,  containing  a  full 
proportion  of  resin,  with  compresses  and  soft  bandages  in 
sufficient  quantity,  but  not  applied  too  tightly  ;  and  the  turns 
of  the  bandage  should  be  in  the  same  direction  as  the  recti- 
fying of  the  foot  with  the  hands,  so  that  the  foot  may  appear 
to  incline  a  little  outward  ;  and  a  sole  made  of  leather,  not 
very  hard,  is  to  be  bound  on,  and  it  is  not  to  be  bound  to  the 
skin;  but  when  you  are  about  to  make  the  last  turns  of  the 
bandages,  and  when  it  is  all  bandaged,  you  must  attach  the 
end  of  one  of  the  bandages  that  are  used,  to  the  bandages 
applied  to  the  inferior  part  of  the  foot  on  the  line  of  the  little 
toe,  and  then  this  bandage  is  to  be  rolled  upward,  in  what  is 
considered  to  be  a  sufficient  degree,  above  the  calf  of  the  leg, 
so  that  it  may  remain  firm  when  so  arranged ;  in  a  word,  as 
of  moulding  a  wax  model.  You  must  bring  into  their  natural 
position  the  parts  which  were  abnormally  displaced  and  con- 
tracted together,  so  rectifying  them  with  your  hands  and  with 
the  bandaging  in  like  manner,  as  tb  bring  them  into  position, 
not  b y  force,  but  gently,  and  the  bandages  are  to  be  stitched, 
so  as  to  suit  the  position  in  which  the  limb  is  placed;  for 
different  modes  of  deformity  require  different  positions;  and 
a  small  shoe  made  of  leather  is  to  be  bound  on  external  to 
the  bandage,  having  the  same  shape  as  the  Chian  slipper. 

"  But  there  is  no  necessity  for  it,  if  the  parts  be  properly 
adjusted  by  the  hands,  properly  secured  with  bandages,  and 
properly  disposed  of  afterward.  This  then  is  the  mode  of 
cure,  and  it  neither  requires  cutting,  burning,  nor  any  complex 
means;  for  such  cases  yield  sooner  to  treatment  than  one 
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would  believe.  However,  they  are  to  be  fairly  mastered  only 
by  time,  and  not  until  the  body  has  grown  up  into  natural 
shape.  When  recourse  is  had  to  shoes,  the  most  suitable  are 
the  buskins,  which  derive  their  name  from  being  used  for 
travelling  through  the  mud  ;  for  this  sort  of  shoe  does  not 
yield  to  the  foot,  but  the  foot  yields  to  it.  A  shoe  shaped 
like  the  Cretan  is  also  suitable." 

Of  this  remarkable  description,  Dr.  Adams,  the  translator, 
remarked :  "  Now  it  appears  to  me  a  lamentable  reflection,  as 
proving  that  valuable  knowledge,  after  having  been  discovered, 
may  be  lost  again  to  the  world  for  many  ages;  that  not  only 
did  subsequent  authorities  down  to  a  recent  period,  not  add 
anything  to  the  stock  of  valuable  information  which  Hippoc- 
rates had  given  on  the  subject,  but  the  important  knowledge 
which  he  had  revealed  came  to  be  disregarded  and  lost  sight 
of,  so  that,  until  within  the  last  few  years,  talipes  was  regarded 
as  one  of  the  opprobria  medicinse." 

Modern  Plans. — The  plans  of  treatment  adopted  by  the 
pioneers  in  modern  orthopedics  are  still  retained  by  many  of 
our  surgeons  of  reputation.  Some  immovable  and  inelastic 
frame  of  wood  or  iron,  properly  padded,  was  employed  to 
bring  the  foot  around  into  proper  position  ;  the  apparatus 
being  changed  for  another  of  different  shape  as  the  restoration 
progressed,  or  adapted  with  joints  to  change  with  the  changing 
shape  of  the  foot. 

The  simplest  and  oldest  form  is  a  flat  splint,  to  apply  to  the 
leg,  with  a  flat,  thin  wood-piece,  the  edge  of  which  was  fast- 
ened upon  the  end  of  the  splint,  in  the  form  of  a  cross,  upon 
which  the  foot  and  leg  were  bound  by  roller-bandages.  In 
contrast  with  the  simplicity  of  this,  are  the  complicated  ma- 
chines invented  by  Scarpa,  Scontetten,  and  others,  in  the 
beginning  of  the  great  awakening  upon  the  subject  of  ortho- 
pedics, about  thirty  years  ago. 

Scarpa's  shoe  has  an  iron  sole,  an  iron  heel-piece  at  right 
angles  with  this,  and  a  brace  running  up  the  leg,  while  a 
spring,  attached  to  the  side  of  the  shoe,  gives  a  pull  with  some 
elasticity  for  straightening  the  incurved  foot ;  all  this  is  prop- 
erly padded,  and  provided  with    straps   and   buckles.      The 
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vertical  brace  passes  up  on  the  projecting  or  convex  side, — 
upon  the  outer  side  in  talipes  varus.  The  illustration,  Fig. 
74,  shows  the  iron  framework  of  this  complicated  machine. 


Fig.  74. 


Fig.  75. 


Explanation. — The  shoe  is  in  a  straight  position,  a.  The  sole.  b.  The  semicircular  portion  to 
embrace  the  heel ;  a  portion  behind  is  cut  away,  leaving  a  hole  for  the  end  of  the  heel  to  pro- 
trude, c.  'I  he  horizontal  spring  for  the  abduction  of  the  foot.  e.  A  hinge  in  the  upright 
portion.  /.  A  triangular  screw-head  which  is  turned  with  a  key,  and  causes  the  point  of  the 
instrument  to  turn  down.  g.  Another  hinge,  h.  Another  triangular  screw-head,  which, 
being  turned  with  a  key,  bends  the  foot  part  outward,  i.  The  upright  shaft  or  brace.  1c.  The 
semicircular  part  to  go  round  the  leg,  and  act  as  a  fixed  point  of  the  apparatus. 


Scontetten's  apparatus  differs  from  Scarpa's  chiefly  in 
having  two  shafts,  one  passing  up  on  each  side  of  the  leg. 
Fig.  75  illustrates  it  without  all  its  padding. 

Dr.  Bauer,  in  his  work  already  so  often  quoted,  employs  a 
slight  modification  of  Scontetten's  apparatus  as  the  utmost 
advance  in  the  art  at  the  present  time. 

These  machines,  however,  are  not  well  adapted  to  any 
species  but  T.   equinus  and  T.  varus,  and  for  each  varying 
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size  of  foot,  an  expensive  apparatus  must  be  made.  They  are 
uncomfortable,  extremely  liable  to  produce  ulceration,  almost 
destitute  of  elasticity,  acting  chiefly  upon  the  ankle-joint,  and 
moving  the  foot  as  a  whole,  failing  to  move  the  tarsal  joints 
upon  each  other,  as  is  done  when  the  foot  is  grasped  by  the 
hand.  They  are  difficult  to  make,  except  by  skilled  instru- 
ment makers. 

The  use  of  the  starch  bandage,  the  gypsum  bandage,  and 
gutta  percha,  for  retaining  fractured  bones  in  position,  sug- 
gested the  employment  of  these  means  in  the  treatment  of 
talipes.  In  the  use  of  the  starch  and  gypsum,  the  bandages 
are  applied  in  the  same  manner  as  for  fracture,  and  the  foot, 
thus  enveloped,  must  be  held  in  position  by  the  hand  of  the 
operator,  until  the  wet  and  yielding  shell  becomes  dry  and  stiff. 

In  the  employment  of  gutta  percha,  as  recommended  by  Dr. 
A.  C.  Post,  of  New  York  (Fig.  76),  the  material  is  cut  to  re- 

Fig.  76. 


Method  by  gutta  percha,  according  to  Dr.  A.  C.  Post.    Medical  Record,  vol.  i,  No.  1. 

semble  somewhat  the  shape  of  half  the  upper  leather  of  a 
boot,  and  there  may  be  a  single  side,  or  two  sides,  cut  from  a 
single  sheet  of  gutta  percha,  one-fourth  to  one-third  of  an 
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inch  thick,  or  the  sides  may  be  from  two  pieces.  These  are 
placed  between  two  layers  of  muslin,  dipped  in  hot  water  and 
kept  there  until  perfectly  yielding  (and  no  longer,  for  the 
stuff  will  melt),  then  applied,  invested  with  a  roller  bandage, 
after  which  the  foot  is  held  by  th.e  hand  of  the  surgeon  or  his 
assistant,  until  the  material  is  cool  enough  to  yield  only  as  it 
is  elastic.  Or  we  may  go  back  to  Hippocrates,  and  employ 
leather,  which  is  to  be  applied  wet,  carefully  bandaged,  and 
the  foot  held  in  position  until  the  leather  becomes  dry  and  stiff. 

The  use  of  adhesive  plaster,  introduced  for  this  purpose 
about  the  year  1850,  was  a  great  advance  in  the  art.  The 
method  consists  in  cutting  strips  of  convenient  width  and  long 
enough  to  envelop  the  foot  and  pass  up  the  leg  nearly  to  the 
knee,  there  to  be  fastened  in  place  by  circular  strips  passing 
round  the  leg,  over  which  the  upright  strip  (or  strips,  for  there 
must  usually  be  several  of  them),  are  turned  so  as  to  clinch 
them  to  prevent  their  sliding. 

For  T.  varus  the  plaster  ascends  on  the  outside,  and  for  T. 
plantaris  and  T.  valgus  on  the  inside,  and  for  simple  T.  equi- 
nus  on  both  sides.  It  is  sometimes  found  convenient  to  carry 
the  fastening  above  the  knee  for  greater  space  for  application 
of  the  plaster. 

This  expedient  holds  the  foot  in  the  position  in  which  it  is 
placed  by  the  hand  of  the  surgeon,  except  a  little  sliding 
that  plaster  will  always  be  guilty  of.  The  desideratum  is  a 
method  which  is  within  the  skill  of  every  person  of  ordinary 
ingenuity,  to  be  made  of  materials  always  at  hand  and  free 
from  expensiveness,  and  which  will  not  only  hold  the  parts 
in  the  position  in  which  they  are  placed  by  the  hand,  but 
gain  something ;  as  would  be  accomplished  by  the  hand,  if  it 
were  constantly  employed. 

It  occurred  to  me,  as  it  occurred  independently  to  many 
others,  soon  after  the  introduction  of  elastic  rubber  for  varied 
use,  that  a  piece  of  elastic  rubber  ribbon  could  be  interposed 
in  the  vertical  strip  of  adhesive  plaster,  so  as  not  simply  to 
hold  the  foot  in  the  position  in  which  it  was  left  by  the  hand, 
but  to  be  constantly  gaining  by  a  yielding  but  unintermitting 
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Fig.  77. 


stretch  night  and  day,  gradually  elongating  the  opposing  mus- 
cles and  ligaments,  and  by  the  slight  mobility  attending  the 
elastic  rubber,  permitting  some  passive  motion  in  the  muscles 
assisted  by  the  elastic  appliance,  whereby  their  circulation  is 
increased,  with  a  more  rapid  nutrition  and  a  more  speedy  ac- 
commodation to  their  altered  length  of  contraction  and  relax- 
ation. 

The  method  of  interposing  rubber  ribbon  between  two  pieces 
of  adhesive  plaster,  is  very  well  shown  in  this  figure  (Fig.  77) 
from  Andrews,  illustrating  the  treatment  of  T.  varus.  It  is 
convenient  to  make  the  rubber  adjustable  by  buckles,  which 
are  not  shown  in  the  cut. 

This  was  for  some  time  supposed  to  be  the  last  advance  of 
which  the  art  was  capable,  but,  ul- 
ceration sometimes  occurred  upon 
the  edge  of  the  foot,  where  the  cir- 
culation was  too  much  impeded  by 
the  circular  compression  of  the 
plaster  around  the  foot.  There 
seemed  to  be  a  lack  of  some  expe- 
dient by  which  the  fold  of  the 
tarsus  could  be  straightened  out, 
so  as  to  restore  the  foot  to  its  nor- 
mal breadth.  An  obstinate  case, 
attended  with  ulceration  of  a  deli- 
cate skin,  led  me  to  devise  an 
appliance  which  is  a  tolerable  sub- 
stitute for  the  hand ;  but  before 
describing  it,  a  few  pages  must  be 
devoted  to  the  plan  of  treatment 

pursued  by  Mr.  Barwell,  to  explain  which,  his  book  (on  Club- 
Foot,  &c.)  seems  to  have  been  chiefly  written. 

The  peculiarity  of  Barwell's  plan  consists  in  his  taethod  of 
attaching  the  proximal  end  of  his  tension  apparatus,  which  is 
this :  Starting  with  the  idea  of  making  the  artificial  tension, 
the  exact  complement  of  that  of  the  partially  paralyzed  mus- 
cles, he  aims  to  act  as  nearly  as  possible  upon  the  same  bones 

13 
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to  which  these  muscles  are  attached  (and  in  the  same  direction), 
by  adhesive  plaster  fastenings,  while  the  points  from  which  the 
pull  comes,  are  the  origins  of  these  muscles. 

Thus,  for  T.  varus,  the  fastening  is  made  on  the  exterior 
anterior  side  of  the  upper  part  of  the  leg,  at  a  point  over  the 
origins  of  the  peronei  muscles,  in  such  a  way  as  to  get  two- 
thirds  of  the  length  of  the  leg  for  the  position  of  the  rubber 
spring  upon  which  he  relies  for  the  pull. 

The  lower  attachment  is  made  to  imitate  as  nearly  as  possi- 
ble the  insertions  of  these  muscles ;  but  for  retention  to  the 
skin,  the  lower  adhesive  plaster  passing  downward  over  the 
cuboid  and  fifth  metatarsal  bones  must  cross  the  bottom  of  the 
foot,  and  fasten  upon  the  inner  side  above  the  sole.  In  order 
to  get  a  retention  of  the  rubber  spring  upon  the  upper  part  of 
the  leg,  a  broad  strip  of  adhesive  plaster,  twice  the  length  of 
the  leg,  is  applied  over  the  course  of  the  peronei  muscles,  over 
the  fibula,  and  upon  this,  a  piece  of  tin,  a  little  narrower  than 
the  plaster,  is  laid,  and  the  lower  end  of  the  plaster  turned 
up  over  it,  so  that  the  inside  (or  sticky  side)  is  outside,  for  ad- 
hering to  the  roller  that  applies  round  the  whole,  to  hold  it 
fast.  The  upper  end  of  the  tin  is  turned  over  from  the  leg, 
and  has  a  hole  punched  in  it,  and  into  this  hole  an  eyelet  is 
inserted;  a  similar  eyelet  is  inserted  in  the  adhesive  plaster 
which  passes  across  the  bottom  of  the  foot,  and  between  these 
is  stretched  a  rubber  spring.  By  the  combination  of  two  or 
more  of  these  expedients,  he  is  enabled  to  obtain  tension  which 
imitates  the  combined  action  of  the  peroneus  longus  and  p. 
brevis,  passing  behind  the  external  malleolus,  and  the  peroneus 
tertius  passing  in  front. 

For  talipes  valgus,  he  makes  a  similar  appliance  on  the  inner 
side  of  the  leg  and  foot,  to  supply  the  deficiency  of  the  par- 
tially paralyzed  tibialis  anticus  and  tibialis  posticus.  The  pull 
must  here  be  in  two  directions,  as  in  the  other  case. 

In  talipes  plantaris  (flat-foot),  he  makes  a  direct  lift  upon 
the  hollow  of  the  foot,  by  an  anterior  appliance  compensating 
the  deficient  lift  of  the  tibialis  anticus. 

In  talipes  equino-dorsalis,  he  makes  also  a  direct  lift  further 
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forward.  He  explains  this  deformity  as  being  the  direct  oppo- 
site of  talipes  plantaris  or  flat-floot,  in  which  the  medio-tarsal 
joint  sinks  too  low,  hence  it  must  be  lifted  up  ;  while  in  talipes 
equino-dorsalis,  the  same  joint  rises  too  high,  while  by  the  con- 
traction of  the  tibialis  posticus,  the  peroneus  longus,  the  p. 
brevis,  and  the  flexor  longus  digitorum,  the  metatarsus  is 
flexed  or  drawn  down,  bringing  the  toes  to  the  ground,  while 
again  the  instep  or  "waist,"  of  the  foot  rises  too  high.  He 
thinks  the  action  of  the  sural  muscles,  through  the  tendo 
Achillis,  upon  the  calcaneum,  a  minor  element  in  the  deformity, 
and  hence  a  particular  objection  to  the  division  of  the  tendo 
Achillis,  in  addition  to  the  general  objection  arising  from  per- 
manent injury  to  the  tendon. 

The  account  would  be  more  nearly  correct  to  say,  that  in 
addition  to  the  contraction  of  the  tibialis  posticus  and  flexor 
longus  digitorum,  the  foot  is  arched  too  high  by  the  shortened 
condition  of  the  abductor  pollicis,  the  flexor  brevis  digitorum 
perforans,  the  abductor  minimi  digiti,  and  the  musculus  acces- 
sorius,  with  shortening  of  the  plantar  fascia,  to  correspond 
with  this  disproportionate  contraction  of  these  muscles. 

The  pull  directly  in  the  line  of  these  tendons,  besides  being 
a  refinement  of  treatment,  difficult  and  sometimes  impossible  to 
execute,  is  one  which  acts  at  a  great  mechanical  disadvantage, 
implying  a  greater  pressure  upon  the  skin,  to  accomplish  a 
given  amount  of  change  of  position,  than  would  be  required 
by  a  direct  pull. 

If  it  had  been  the  design  of  nature  to  make  only  slow  move- 
ments of  the  extremities,  there  would  have  been  nothing 
gained  by  binding  down  the  tendons  under  transverse  liga- 
mentous substances  as  they  pass  the  joints.  A  much  smaller 
force  would  have  accomplished  the  purpose,  by  acting  in  a 
straight  line  between  the  origin  and  the  insertion  of  any 
muscle.  The  facility  of  movement  and  grace  of  form  secured, 
by  giving  the  tendons  oblique  attachments,  are  elements  un- 
necessary to  be  regarded  by  the  orthopedist.  There  is  this 
great  disadvantage  in  this  attempt  to  imitate  the  oblique 
action  of  the  muscles  :  that  the  pressure  upon  the  skin  is  three 
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or  four  times  what  it  is  necessary  to  make  it,  when  the  most 
direct  pull  is  obtained.  The  importance  of  gaining  the  most 
power  with  the  least  pressure  upon  the  skin  of  the  foot  can 
hardly  be  exaggerated.  Ulceration  of  the  foot,  where  the 
pressure  applies,  is  the  greatest  difficulty  which  it  has  been 
the  study  of  surgeons  to  avoid. 

It  cannot  be  said  that  the  muscle  which  is  partially  paral- 
yzed is  more  assisted  by  the  oblique  pull  than  by  the  direct, 
for  the  passive  motion  of  the  muscle  is  communicated  by  the 
push  and  pull  of  the  tendon ;  and  this  to  and  fro  movement 
must  be  the  same  for  a  given  amount  of  motion  of  the  parts 
to  which  the  tendon  is  attached,  whether  the  movement  is 
effected  by  an  oblique  pull  in  the  direction  of  the  attached 
end  of  the  tendon,  or  by  a  power  acting  at  a  less  mechanical 
disadvantage,  like  the  hand  of  the  operator,  or  any  apparatus 
which  acts  in  a  similar  manner. 

Illustrations  of  BarwelVs  Method. — Fig.  78  shows  the  man- 
ner of  applying  the  plaster  over  the  tibia,  and  the  tin  over  it, 
and  the  plaster  under  the  sole  of  the  foot  for  T.  plantaris  :  b, 
a  trapezoid  piece  of  plaster,  into  which  an  eyelet  has  been 
fixed,  adhering  to  the  sole  of  the  foot,  to  act  as  the  insertion 
of  the  tibialis  anticus  tendon  ;  d,  a  strip  of  plaster  adhering 
over  the  tibialis  anticus  muscle,  and  having  its  lower  end 
hanging  down  more  than  the  length  of  the  limb.  The  letter 
d  is  upon  the  upper  portion  of  this  free  part.  c.  A  piece  of 
tin  carrying  at  the  top  a  wire  loop,  /.  The  free  end  of  the 
plaster  is  turned  up  on  the  tin,  and  a  roller  applied  to  hold 
all  fast. 

Fig.  79  shows  the  process  completed.  The  lower  end  of 
the  long  piece  of  plaster  has  been  turned  up  over  the  lower 
end  of  the  tin,  and  in  the  figure,  circular  investments  of  plaster 
are  shown  instead  of  a  roller,  g.  Strip  of  plaster  surround- 
ing the  foot,  but  leaving  out  the  end  of  the  plaster  b,  having 
an  eyelet  in  it.  (See  b,  in  Fig.  78.)  I.  A  rubber  spring  run- 
ning from  this  eyelet  in  the  plaster,  which  comes  from  under 
the  sole  of  the  foot,  up  the  leg,  to  the  wire  loop,  at  the  upper 
end  of  the  tin. 

Fig.  80  shows  the  application  of  the  same  plan  in  the  treat- 
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ment   of   T.   varus.     Two  springs   are  shown,  imitating  the 
action  of  the  peroneus  tertius  in  front  of  the  external  malle- 


Fig.  78. 


Fig.  79. 


olus,  and  of  the  peroneus  longus,  and  the  p.  brevis  behind 
the  malleolus. 

m.  A  trapezoid  piece  of  plaster  applied  across  the  bottom 
of  the  foot,  and  having  an  eyelet,  like  b,  in  Figs.  78  and  79. 
The  course  of  this,  under  the  circular  strips,  is  marked  by  dotted 
lines,  n.  It  is  represented  as  being  split,  so  as  to  embrace  the 
fifth  metatarsal  bone.  n.  The  eyelet,  for  the  attachment  of  the 
rubber  spring  by  a  piece  of  catgut,  or  other  strong  cord.  o. 
Circular  strapping,  covering  but  one  piece  of  tin,  placed  just  be- 
hind the  fibula,  with  its  layer  of  plaster  on  either  side.  v.  The 
remainder  of  the  longitudinal  strip  of  plaster  brought  down  and 
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adherent  to  the  circular  ones.     t.  A  rubber  spring  assisting 
the  peroneus  tertius.     u.  A  rubber  spring  assisting  the   p. 


Fig.  80. 


to    to     a 


long,  and  p.  brev.  At  the  lower  part  of  the  attachment  of 
the  spring,  marked  u,  is  an  arrangement  for  changing  the 
direction  of  the  force,  by  an  attachment  around  the  limb.  v. 
A  short  piece  of  rubber  tube  covering  a  hook,  by  which  the 
spring  is  attached  to  the  eyelet  in  the  upper  end  of  the  tin. 
All  the  attachments  are  covered  in  the  same  way  in  practice 
to  shield  the  hooks  from  the  clothes. 

In  obtaining  a  pull  from  a  space  directly  over  the  elongated 
muscles,  by  the  plaster  and  tin  appliances,  a  very  considerable 
pressure  is  produced  over  the  whole  circumference  of  the  part. 
We  know  that  a  moderate    pressure,  like  that  produced   in 
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health  by  the  skin  and  fascia,  and  by  a  laced  stocking,  when 
these  are  relaxed  in  varicose  veins  of  the  extremities,  is  favor- 
able to  muscular  tone,  but  a  greater  degree  of  pressure,  like 
that  produced  by  ligating  a  member  for  cramp,  is  unfavor- 
able to  muscular  contraction. 

The  requisite  degree  of  adhesion  can  be  secured  without 
binding  the  limb  so,tightly  as  to  interfere  with  the  free  circu- 
lation in  the  muscles,  and  their  necessary  expansion  in  con- 
tracting. 

It'is  probable  that  this  method  of  attaching  adhesive  plaster 
will  come  into  general  use  wherever  it  is  desirable  to  gain  space 
for  elastic  extension. 

The  application  of  adhesive  plaster  to  the  foot,  as  employed 
by  Barwell,  does  not  materially  differ  from  the  method  for 
many  years  in  common  use.  The  plaster  cannot  be  stuck  to 
the  skin  as  the  tendon  is  stuck  to  the  bone.  It  must  have  a 
considerable  breadth  of  attachment,  or  it  will  slide  off.  This 
necessary  extent  of  surface  cannot  easily  be  obtained  upon 
the  foot  without  carrying  the  plaster  round  upon  the  opposite 
edge,  so  that  its  pull  must  approximate  the  bones  of  the  meta- 
tarsus and  of  the  phalanges.  This  force  is  the  direct  opposite 
to  that  which  is  produced  upon  an  inverted  club-foot  (talipes 
varus),  by  walking  upon  it.  The  weight  of  the  body,  in 
walking,  comes  upon  the  cuboid,  the  fifth  metatarsal  bone, 
and  corresponding  phalangeal  bone,  until,  by  folding  and 
twisting,  the  foot  is  still  further  turned,  so  as  to  bring  the 
weight  of  the  body  upon  its  dorsum. 

The  plaster  takes  hold  of  the  opposite  or  inner  border  (in 
talipes  varus),  and  passing  under  the  foot  and  up  on  the  out- 
side pulls  in  the  opposite  direction.  In  all  this  there  is  no 
tendency  to  take  the  longitudinal  fold  or  doubling  out  of  the 
foot.  The  force  simply  untwists  the  malposition  of  the  cuboid 
in  relation  to  the  calcaneum,  and  the  cuneiform  bones  in  rela- 
tion to  the  scaphoid,  and  more  than  all  the  others,  the  scaph- 
oid in  relation  to  the  astragalus.  To  the  extent  of  the  tilting 
of  the  astragalus  in  the  ankle-joint,  and  the   sliding  of  the 
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calcaneum  upon  the  astragalus,  these  deviations  are  also 
corrected. 

It  is  obvious,  by  a  glance  at  the  skeleton,  that  an  important 
agency  in  reducing  the  slight  dislocation  of  the  cuneiform  bones 
upon  the  scaphoid,  and  the  principal  dislocation  of  the  scaph- 
oid upon  the  astragalus,  is  the  unfolding  of  the  foot  to  give 
it  transverse  breadth.  This  is  one  of  the  most  important  in- 
dications in  cases  in  which  the  patients  have  been  some  time 
Avalking.  It  is  easy  enough  to  answer  this  indication  with  the 
thumb  and  fingers,  taking  hold  of  the  foot  and  twisting  it  in 
directions  opposite  to  those  of  the  distortion ;  but  the  thumb 
and  fingers  soon  tire  out.  It  is  possible  to  employ  a  succes- 
sion of  hands  for  that  purpose,,  and  this  would  probably  be  as 
effectual  as  any  more  artificial  method.  The  desideratum  is 
the  invention  of  apparatus  which  will  do  what  the  thumb  and 
fingers  can  do,  and  do  it  without  tiring  out,  and  without 
danger  of  producing  ulceration  from  the  persistency  of  unyield- 
ing pressure.  The  device  to  answer  this  end,  without  much 
expense,  and  in  a  method  so  easy  of  execution  that  it  can  be 
readjusted  every  day  or  two,  is  simply  thus  :* 

For  a  patient  ten  years  old,  take  a  sheet  of  gutta  percha 
one-third  of  an  inch  thick,  or  a  sufficient  number  of  thinner 
sheets  to  make  that  thickness,  long  enough  to  encircle  the  foot, 
and  wide  enough  to  extend  from  the  middle  joint  of  the  pha- 
langes to  the  medio  tarsal  articulation,  i.  e.,  the  joint  between 
the  scaphoid  and  astragalus  above,  and  the  cuboid  and  cal- 
caneum below. 

Apply  upon  both  surfaces  of  the  gutta  percha,  an  investment 
of  muslin  of  good  strength,  and  lay  the  whole,  thus  prepared, 
into  a  pan  of  water  nearly  boiling  hot.  While  the  softening 
process  is  going  on,  the  foot  should  be  wrapped  with  a  roller, 
protecting  the  prominent  points  with  pledgets  of  lint  or  cotton. 

As  soon  as  the  gutta  percha  is  thoroughly  softened,  it  is 
taken  out,  still  lying  between  its  muslin  investments,  and  so 
applied  that  its  ends  come  together  on  the  outside  of  the  foot 
(in  talipes  varus),  where  the  two  extremes  of  gutta  percha 

*  Gutta  percha,  in  sheets,   suitable  for  surgical  purposes,  can  be  procured  of 
Bishop,  201  Broadway,  New  York. 
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should  be  welded  by  pressure  between  the  thumb  and  fingers, 
previously  dipped  into  cold  water  to  keep  the  material  from 
sticking  to  the  fingers. 

In  talipes  valgus,  the  extremes  of  gutta  percha  meet  and 
project  on  the  inner  or  median  side  of  the  foot.  While  the 
material  is  yet  warm  and  yielding,  a  square  piece  of  paste- 
board is  laid  upon  the  dorsal  surface  of  the  foot,  with  a  corre- 
sponding piece  of  oiled-silk  or  rubber-cloth  underlying  it  to  pre- 
vent its  softening  by  the  moisture  of  the  wet  muslin  investment, 
and  a  similar  piece  of  pasteboard  is  applied  directly  opposite 
upon  the  plantar  surface. 

A  common  pair  of  calipers,  with  screw  fastening,  is  then 
applied,  so  that  one  leg  rests  upon  the  pasteboard  upon  the 
dorsal,  and  the  other  upon  the  pasteboard  upon  the  plantar  sur- 
face. The  screw  is  then  turned  to  secure  very  firm  squeezing 
between  the  opposing  points.  This  compression  is  continued 
until  the  gutta  percha  has  become  hard  and  unyielding,  except 
by  its  elasticity.     After  this,  the  calipers  are  removed. 

A  hole  is  then  punched  through  the  projecting  guttapercha, 
alongside  of  the  metatarsal  bone  of  the  little  toe  in  varus,  and 
of  the  great  toe  in  valgus.  Into  this  hole  a  cord  is  inserted, 
which  is  fastened  to  a  rubber  ribbon  or  piece  of  rubber  tube  or 
cylinder,  which  must  again  have  its  attachment  above  by  adhe- 
sive bands  below  the  knee,  above  the  knee,  or  by  a  padded  roll 
to  the  pelvis  which  is  thereby  encircled.  This  last  is  the  least 
troublesome  attachment  as  it  can,  at  any  time  be  slipped  off 
and  put  on  again.  In  the  last  method,  a  knee-cap  is  necessary 
to  make  the  tension-cord  follow  the  angle  of  the  limb  in  walk- 
ing and  sitting.  The  appliance  to  the  foot  should  be  removed 
and  reapplied  every  day  in  hot  weather,  and  every  alternate 
day  in  cold  weather,  to  avoid  excoriation  from  pressure  and 
retained  exhalations. 

The  pressure  if  too  long  applied  to  a  part,  without  intermis- 
sion, favors  absorption  with  ulceration  ;  or,  if  acting  with  suffi- 
cient force,  the  death  of  the  compressed  parts,  resulting  in 
sloughing  ;  while  the  moisture  from  the  skin,  with  the  ammo- 
nia which  it  contains,  favors  a  softening    or   solution   of  the 
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cuticle,  thus  increasing  the  natural  sensitiveness  of  the  parts 
to  pressure. 

In  employing  this  appliance  for  T.  varus,  in  "which  there  is 
little  of  that  elevation  of  the  heel  to  make  it  a  T.  varo-equinus, 
the  first  part  of  the  treatment  consists  in  straightening  the 
foot,  elongating  the  plantar  fascia  and  associated  muscles, 
tendons,  and  ligaments.  After  this  is  well  accomplished,  the 
force  comes  upon  the  tendo  Achillis,  to  elongate  the  great  tri- 
ceps extensor  pedis.  For  this  purpose,  it  is  convenient  to 
attach  two  springs  to  the  gutta  percha  shell,  one  of  which 
pulls  upward  as  shown  in  the  figure,  while  the  other  is  carried 
backward  and  upward  spirally  around  the  leg,  to  be  attached 
on  the  inside  of  the  leg  near  the  knee  to  the  same  fastening 
which  holds  the  other  spring. 

I  have  lately  adopted  the  plan  in  T.  varo-equinus,  of  paying 
very  little  attention  to  the  depression  of  the  heel,  or  what  is 
the  same  thing,  the  elevation  of  the  metatarsus  and  phalan- 
ges, thinking  that  the  process  goes  on  better  to  attend  first 
to  the  elongation  of  the  plantar  fascia  and  associated  short 
muscles  of  the  foot,  thus  securing  an  eversion  of  the  front 
half  of  the  foot  upon  the  back  half,  the  hinge  being  in  the 
medio-tarsal  articulation  in  front  of  the  calcaneum  and  astrag- 
alus, thus  converting  the  case  into  a  talipes  equinus;  after 
which  the  elevation  of  the  foot  and  the  depression  of  the  cal- 
caneum is  easy  enough.  This  is  done  by  attaching  a  rubber 
ribbon  of  pretty  strong  pull  to  the  outer  side  of  the  gutta 
percha  shell,  and  carrying  it  spirally  around  the  leg,  behind ; 
then  on  the  inner  side,  next  in  front,  and  then  partly  to  the 
outer  side  just  below  the  knee,  where  it  is  fastened  by  ad- 
hesive plaster  attached  above  the  knee. 

As  much  power  as  may  be  desired  is  thus  acquired,  according 
exactly  with  the  traction  of  the  peroneus  longusandp.  brevis. 
The  foot  is  by  this  means  straightened,  untwisted,  and  con- 
verted into  a  T.  equinus,  and  when  the  heel  is  subsequently 
brought  down  by  the  elongation  of  the  triceps  extensor  pedis, 
the  symmetry  of  the  foot  is  perfect,  instead  of  presenting  a 
high  instep.    The  disposition  of  the  foot  to  return  to  its  former 
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shape  is  much  less  than  is  the  case  when  the  front  half  of  the 
foot  is  first  elevated,  with  the  plantar  fascia  still  too  short. 

Figure  81  illustrates  the  method  of  applying  the  apparatus 
in  talipes  varus,  to  secure  tension  upon  the  pelvis. 

1.  Rubber  spring.  2.  Buckle  for  adjustment.  3.  Gutta 
percha  investment  of  the  foot,  to  the  outer  side  of  which  the 
tension  apparatus  is  attached.  4.  Projection  of  the  toes  be- 
yond the  investment,  and  above  the  application  of  the  lower 
leg  of  the  calipers,  applied  upon  a  piece  of  pasteboard,  to 
secure  sufficient  distribution  of  pressure.  5.  Calipers  showing 
the  screw  by  which  the  squeezing  of  the  middle  portion  of 


Fig.  81. 


Fig.  82. 


the  gutta  percha  is  produced.  6.  Knee-bands.  7.  Band  to 
which  the  tension  cord  is  attached,  passing  obliquely  across 
to  the  opposite  ilium.  8.  Band  around  the  pelvis  to  hold  the 
other  band  from  slipping  down. 

Figure  82  illustrates  the  same  method  with  an  attachment 
above  the  knee.  It  is  convenient  to  have  a  secondary  fasten- 
ing below  the  knee,  which  is  not  shown  in  the  cut. 
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The  figures  refer  to  the  same  parts  as  in  the  preceding  cut. 
The  calipers  are  supposed  to  have  been  removed,  and  the  ap- 
paratus to  have  been  fully  adjusted.  The  whole  may  be  in- 
closed in  a  moccasin  or  slipper,  to  enable  the  patient  to  walk 
about.  If  the  patient  is  an  infant,  a  stocking  may  be  drawn 
over  the  apparatus.  This  method  of  attaching  a  rubber  spring 
to  the  foot  by  means  of  a  gutta  percha  investment,  can  very 
conveniently  be  combined  with  Barwell's  method  of  adhesive 
plaster  attachment  to  the  leg. 

Figures  83  and  84  are  accurate  copies  of  photographs  of  a 
case  of  talipes  varus,  in  a  boy  nine  years  old,  before  treatment, 
and  at  the  conclusion  of  treatment,  at  the  end  of  three  months. 
The  flattening  down  of  the  tarsus  is  more  perfect  than  can 
often  be  secured  without  the  vertical  compression  of  the  foot 
in  the  manner  just  explained.  The  foot  appears  shorter  than 
that  of  the  other  side,  because  in  the  deformed  state  it  had 
fallen  behind  the  other  in  growth,  but  the  treatment  has  spread 


Fig.  83. 


Fig.  84. 


Before  treatment. 


After  treatment. 


the  foot  out  effectually,  so  that  there  is  no  danger  of  a  recur- 
rence of  the  deformity,  without  a  nervous  derangement  capable 
of  producing  it  from  the  first. 
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The  following  quotation  from  Barwell,  p.  183,  on  Club- 
Foot,  &c,  aptly  illustrates  the  effect  often  produced  by  a  theory 
in  hampering  one's  natural  versatility,  and  driving  him  to  awk- 
ward and  difficult  expedients.  The  quotation  is  in  explana- 
tion of  the  difficulty  of  getting  room  upon  an  infant's  leg  for 
application  of  plasters,  in  a  child  aged  six  months  : 

"A  little  more  difficulty"  (than  usual)  "had  arisen  from  the 
greater  adduction  of  the  foot ;  this  rendered  it  difficult  to  fasten 
on  so  small  a  thing  as  a  child's  leg  and  foot,  the  plaster  repre- 
senting the  peroneus  brevis,  so  that  the  end  to  which  the  catgut 
was  fixed  did  not  come  against  the  eyelet  in  the  tin  represent- 
ing the  pulley.  This  is  a  difficulty  which  always  occurs  in 
children's  cases.  I  find  it  best  overcome  by  cutting  the  plas- 
ter which  is  to  represent  the  tendon  of  a  Y  shape,  stretching 
it  in  the  hand  that  it  may  not  give  way  on  the  limb,  turning 
down  one  of  the  ends,  leaving  it  very  short,  and  fastening  the 
eyelet  into  it,  while  the  other  two  ends  are  made  to  adhere, 
one  on  the  sole  and  one  on  the  dorsum  of  the  foot,  leaving 
the  inner  metatarsal  bone  uncovered.  In  these  cases,  also,  in 
spite  of  any  difficulty  in  knotting  it,  the  catgut  must  be  tied 
very  short;  the  spring  too  must  be  as  short  as  possible." 

In  this,  Barwell  recognized,  without  mentioning  or  explain- 
ing it,  the  evil  of  that  folding  influence  upon  the  foot  in  talipes 
varus,  arising  from  pressure  of  the  plaster  upon  the  first  meta- 
tarsal bone.  To  avoid  this,  he  stops  his  dorsal  and  plantar 
plasters  short  of  meeting  on  the  tibial  side  of  the  foot. 

His  practical  difficulties  are  very  much  increased  by  his 
theory  of  getting  his  pull  from  over  the  partially  paralyzed 
muscles.  In  talipes  varus  involving  an  elongation  or  loss  of 
action  of  the  peronei  muscles,  he  must  get  his  traction  from 
over  the  fibula ;  and  he  is  confined  to  the  length  of  that  bone, 
because  these  muscles  have  only  their  origins  within  this  space. 
By  carrying  the  attachment  above  the  knee  there  is  found 
plenty  of  room  for  the  rubber  spring,  allowing  something  for 
the  inevitable  sliding  of  the  plaster. 

By  adapting  the  gutta  percha  appliance  to  the  foot,  a  firm 
fixture  is  secured,  equal  to  a  hand  continuously  applied,  which 
not  only  does  not  increase  the  abnormal  transverse  doubling 
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of  the  foot,  but  helps  to  flatten  it  out,  thereby  much  facilita- 
ting the  rotation  of  the  top  or  tibial  margin  of  the  foot  inward 
or  downward,  and  the  bottom  or  fibular  margin  outward  or 
upward. 

The  origin  of  this  theory  was  in  a  correct  appreciation  of 
the  philosophy  of  the  subject,  and  the  failure  of  the  most 
complete  success  grew  out  of  too  close  an  imitation  of  nature, 
where  power  is  lost  to  gain  rapidity  of  movement  and  beauty 
of  form.  In  the  artificial  removal  of  deformities,  rapidity  is 
only  the  desire  of  inexperience,  and  beauty  is  out  of  the  ques- 
tion ;  while  it  is  of  the  utmost  importance  to  avoid  all  unne- 
cessary pressure  upon  the  skin  to  which  the  appliances  are 
attached.  The  more  direct  the  pull,  in  imitation  of  the  hand 
of  the  operator,  the  lighter  will  be  the  pressure  upon  the  skin, 
the  less  the  discomfort  to  the  patient,  and  the  more  practicable 
the  employment  of  as  much  force  as  the  muscles  and  ligaments 
will  bear  without  pain  in  these  parts. 

The  fundamental  idea  which  is  at  the  foundation  of  my  plan 
of  treating  talipes,  is  the  invention  and  application  of  appa- 
ratus in  imitation  of  the  action  of  the  human  hand. 

Iron  shoes,  and  all  cumbrous  inelastic  and  expensive  ma- 
chinery, are  thrown  away.  The  restoration  of  the  proper 
form  of  the  foot  is  more  likely  to  be  the  conclusion  of  the 
treatment  when  the  muscles,  tendons,  and  ligaments  have  been 
elongated  without  division,  by  the  slower  process  of  growth 
from  nutrition,  than  when  they  have  been  factitiously  elon- 
gated by  division  of  tendons,  and  the  interposition  of  cicatri- 
cial material,  which  will  gradually  contract  to  its  complete  dis- 
appearance. The  plan  here  explained  makes  it  practicable 
to  avoid  division  of  the  tendo  Achillis,  in  cases  in  which  it 
might  be  necessary  by  the  old  methods,  and  even  by  the  im- 
proved plans  of  Barwell. 

After  the  treatment  is  completed,  it  is  useful  to  steady  the 
foot  by  a  brace  running  up  the  side  of  the  leg,  having  a  joint 
exactly  opposite  the  centre  of  motion  in  the  ankle.  The  lower 
part  is  made  of  soft  iron,  so  that  the  shape  can  be  easily  al- 
tered, and  it  is  riveted  to  the  sole  of  a  common  shoe  by  two 
copper  rivets,  the  heads  being  placed  inside  the  shoe. 
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The  part  above  the  joint,  is  a  flat  spring,  conveniently  cut 
from  a  worn-out  saw.  The  yielding  of  this  spring  permits 
lateral  motion  at  the  ankle-joint,  while  the  joint  in  the  appa- 
ratus permits  flexion  and  extension.  At  the  top  of  the  spring 
brace,  which  should  reach  about  four-fifths  of  the  distance 
from  the  ankle  to  the  knee,  a  cross-piece  is  fastened,  made  of 
thick  tin  or  thin  iron,  of  the  length  of  half  the  circumference 
of  the  leg,  which  serves,  when  bent  to  the  shape  of  the  leg,  to 
prevent  the  brace  from  sliding  backward  and  forward.  Over 
the  whole  length  of  the  elastic  portion  of  the  brace  above  the 
ankle,  a  leather  investment  of  the  circumference  of  the  leg 
and  brace  is  adapted,  which  is  supplied  with  eyelets  to  lace 
upon  the  opposite  side.  The  brace  is  always  placed  upon  the 
side  from  which  the  deviation  proceeds.  The  pull  is,  therefore, 
from  the  brace,  so  that  there  can  never  be  any  chafing  of  the 
skin  against  it.  This  saves  all  necessity  for  cushioning  it. 
The  brace  is  always  supporting  the  ankle-joint,  and  always 
yielding  as  the  foot  treads  upon  uneven  ground.  The  figures 
will  make  this  description  more  intelligible. 

In  figure  85  all  portions  of  the  metal  above  the  ankle  are 
invested  by  the  leather,  but  in  the  cut 
they  are  represented  as  being  on  the 
outside. 

This  apparatus  will  do  very  well  for 
weak  ankles,  but  should  never  be 
trusted,  after  treatment  for  talipes 
varus,  as  long  as  the  instep  is  in  the 
least  too  high.  The  foot  should  first 
not  only  have  the  twist  entirely  taken 
out  of  it,  but  if  a  T.  varus  it  should 
not  be  left  in  the  least  degree  a  talipes 
dorsalis.  It  is  entirely  practicable,  by  the  method  here  de- 
scribed, to  convert  it  into  a  T.  plantaris ;  but  this  is  neither 
necessary  nor  desirable.  After  this  thorough  removal  of  the 
deformity,  the  surgeon  is  not  likely  to  be  afterward  troubled 
with  the  case  on  account  of  a  tendency  to  a  return  of  the  de- 
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viation,  unless  there  should  be  a  return  of  derangement  of 
innervation,  such  as  originally  produced  it. 

It  may  be  noted  in  closing,  that  in  young  infants,  previous 
to  walking,  and  before  the  infolding  of  the  transverse  diameter 
of  the  foot  from  the  weight  of  the  body  upon  its  outer  margin, 
the  use  of  the  gutta  percha  clamp  is  not  very  important.  The 
adhesive  plaster  investment  is  usually  sufficient,  but  the  use 
of  the  elastic  rubber  ribbon  is  indispensable  to  satisfactory 
progress.  Where  the  single  ribbon  is  too  delicate,  its  strength 
can  be  increased  by  doubling.  It  is  convenient  to  attach  a 
buckle  or  hook  at  each  end  of  the  rubber  ribbon  and  to  work 
the  adhesive  strips  into  them  from  above  and  below.  The 
facility  for  adjustment  is  then  complete. 

In  order  to  obviate  the  lateral  pressure  of  the  plaster  upon 
the  foot,  a  sole  of  leather  may  be  first  applied  under  the  foot, 
made  a  little  wider  than  the  sole  of  the  foot,  and  the  strips  of 
plaster  wrapped  around  this  and  the  foot  combined,  as  is  prac- 
tised by  Dr.  H.  Gr.  Davis,  of  New  York. 

It  seems  to  me  that  any  case  of  talipes,  in  a  patient  under 
fifteen  years  of  age,  ought  to  be  restored ;  but  a  continuance 
or  a  repetition  of  the  derangement  of  innervation,  which  orig- 
inally produced  the  deformity,  may  tend  to  reproduce  it, 
requiring  the  continued  use  of  an  elastic  aid  to  the  enfeebled 
muscles,  which  may  be  worn  inside  of  a  boot,  not  differing  in 
principle  from  the  appliances  already  described,  though  more 
delicate  and  less  bulky. 

It  is  not  supposed  that  perfection  has  yet  been  attained 
in  this  art,  nor  is  it  wise  to  be  satisfied  with  the  improvements 
already  made,  nor  to  believe  that  there  is  as  much  known  about 
it  now  as  there  ever  will  be.  If,  however,  Ave  could  see  what 
improvements  are  to  come  next,  we  should  immediately  make 
them.  Experience  feels  out  the  future,  but  sees  the  past  with 
eyes  open. 

Deviations  at  the  Knee-Joint. — To  avoid  the  necessity  of 
minute  explanations  of  treatment,  which  can  be  readily  inferred 
from  what  has  been  said  upon  the  subject  of  talipes,  it  is  con- 
venient to  introduce  here,  Grenu  Valgum  (knock-knees),  which 
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is  usually  a  congenital  deformity  of  not  very  rare  occurrence, 
depending  upon  defect  of  the  lateral  ligaments  of  the  knee- 
joints,  requiring  the  division  of  the  external  lateral  ligament 
or  its  elongation  by  mechanical  force  perseveringly  applied, 
and  mechanical  aid  for  a  long  time  after  the  restoration  seems 
to  be  complete.  If  the  treatment  is  undertaken  before  the 
period  of  walking,  it  is  not  important  that  the  apparatus 
should  have  a  joint  opposite  the  knee,  and  the  splint  can  be 
extemporized  with  great  ease. 

After  the  patient  begins  to  walk,  however,  there  should  be 
a  joint  opposite  the  knee,  and  if  the  apparatus  is  connected 
with  the  shoe,  there  should,  also,  be  a  joint  opposite  the  ankle. 

This  figure  (Fig.  86)  from  Bigg,  will  afford  a  very  complete 
conception  of  the  proper  apparatus. 


ElG. 


Fig.  87. 


Apparatus  for  knock-knees  (from  Bigg). 


Apparatus  for  bow-legs  (from  Andrews). 


Bow-legs  :  a  deviation  in  the  opposite  direction,  whether 
depending  upon  the  elongation  of  the  external  lateral  ligament 
with  contraction  of  the  internal  lateral  ligament  and  associated 
tendons,  or  upon  curvature  of  the  bones  from  premature 
walking,  or  softening  of  the  bones,  requires  a  similar  method 

14 
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of  mechanical  treatment,  the  splint  being  placed  upon  the 
inside,  or  as  seen  in  the  cut  (Fig.  87,  from  Andrews),  upon  the 
outside,  exerting  pressure  instead  of  traction  upon  the  knee. 


Upper  Extremity. 

+ 

The  upper  extremity  is  the  seat  of  malformations  and  mal- 
positions, though  less  frequently  than  the  lower,  and  the  neces- 
sity for  restoration  is  equally  great.  The  general  principles 
and  plans  of  treatment  are  the  same. 

Elastic  force  constantly  drawing,  yet  yielding  to  the  muscles 
when  they  act,  permitting  thus,  such  movements  as  keep  up 
the  flow  of  blood,  and  such  changes  at  the  seat  of  pressure, 
as  to  relieve  all  parts  from  the  danger  of  ulceration  and 
sloughing. 

There  is  one  peculiarity  of  treatment  applicable  to  the 
upper  extremity,  that  is,  the  necessity  for  making  distinct 
traction  upon  individual  thumbs  and  fingers,  while  it  is  hardly 
ever  necessary  to  make  application  to  individual  toes.  It  is 
always  easy  to  get  an  attachment  upon  the  arm  and  fore-arm, 
but  it  is  not  easy  to  attach  the  apparatus  to  the  fingers  in 
extreme  distortion. 

The  employment  of  finger-stalls,  which  may  be  fingers  of 
gloves,  affords  attachment  to  the  elastic  material  which  is  relied 
upon  to  change  the  position.  It  will  often  be  found  exceed- 
ingly convenient  to  make  incasements  for  the  fingers  of  gutta 
percha,  to  which  the  rubber  spring  may  be  attached.  For  the 
greatest  success  and  to  avoid  ulceration,  the  gutta  percha  stall 
should  be  removed  every  day,  and  after  warming  sufficiently 
to  change  its  shape,  it  should  be  reapplied.  In  this  way  the 
local  pressure  is  not  only  relieved,  but  the  pressure  is,  with 
each  dressing,  somewhat  varied.  Where  obstinate  resistance 
is  to  be  overcome,  it  is  of  the  greatest  importance  to  keep  the 
parts  in  a  condition  to  bear  the  full  amount  of  pressure.  This, 
however,  must  never  very  far  exceed  the  ability  of  the  patient 
to  bear  the  pull  without  pain. 
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The  importance  of  this  precaution  is  all  the  greater,  on  ac- 
count of  the  necessity  for  relying  upon  traction  without  the 
aid  of  tenotomy.  Besides  the  danger  of  wounding  vessels  and 
nerves  in  subcutaneous  sections  of  tendons,  there  is  the  addi- 
tional danger  of  their  not  uniting  when  once  they  have  been 
divided. 

The  length  of  the  grooves  in  which  the  tendons  move,  gives 
them  the  same  liability  to  non-union,  which  attends  the  division 
of  the  long  tendons  connected  with  the  foot. 


Cicatrices. 

It  is  proper  to  notice,  in  this  connection,  those  deformities 
most  frequently  occurring  in  the  face  and  upper  extremities, 
resulting  from  loss  of  substance  by  burns,  abscesses,  and 
areolar  erysipelas,  in  which  the  forearm  becomes  permanently 
flexed  upon  the  arm,  the  wrist  flexed  or  extended,  so  as  to  be 
turned  backward  or  forward  along  side  of  the  forearm,  or  one 
or  more  thumbs  and  fingers  flexed  into  the  palm  of  the  hand 
or  doubled  back  upon  the  phalanges. 

If  the  loss  of  substance  is  not  too  great,  very  much  may  be 
done  in  the  way  of  prevention,  by  splints  and  adhesive  plaster, 
aided  by  elastic  rubber  interposed  to  compensate  for  the 
sliding  of  the  plaster,  as  explained  in  the  treatment  of  talipes. 
The  attempt  should  be  made  to  keep  the  member  in  the  straight 
position,  in  order  to  force  the  sound  tissues  to  yield  in  the  di- 
rection of  the  circumference  instead  of  gliding  longitudinally 
as  they  are  most  inclined  to  do. 


Plastic  Operations. 

In  some  situations,  a  permanent  line  of  immobility  can  be 
interposed  between  the  contracting  cicatrix  and  the  movable 
parts,  which  cannot  be  protected  from  the  gradual  but  irre- 
sistible traction  by  any  other  means. 
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This  expedient  may  be  practised  in  case  of  a  burn  upon  the 
neck,  or  upper  part  of  the  chest,  resulting  in  depression  and 
eversion  of  the  lower  lip.  An  incision  may  be  made  along 
the  lower  border  of  the  lower  jaw-bone,  and  the  periosteum 
dissected  up,  so  that  the  integument  of  the  chin  becomes  af- 
terwards continuous  with  the  cicatricial  material  in  contact 
with  the  bone.  The  traction  of  the  cicatrix  below  thus  comes 
to  expend  itself  upon  the  lower  jaw.  The  powerful  masseter 
and  temporal  muscles  are  usually  capable  of  counteracting 
the  tendency  to  depression  of  this  bone,  and  the  integument 
of  the  chest  gradually  yields  to  the  contraction  of  the  cica- 
trix. 

From  the  repulsion  of  parents  and  guardians  to  the  resort 
to  a  measure  which  itself  constitutes  a  deformity,  this  expe- 
dient will  usually  be  postponed  until  a  considerable  degree  of 
deformity  has  already  been  produced. 

It  is  fortunate  that  the  line  of  immobility  can  be  as  readily 
established  in  an  operation  for  the  removal  of  deformity,  as  in 
one  for  its  prevention.  The  disappointment  arising  from  the 
tendency  of  the  cicatrix,  incident  to  a  plastic  operation,  to 
contract  and  reproduce  the  deformity  attempted  to  be  re- 
moved, can  sometimes  be  avoided  by  this  precaution.  Nothing 
short  of  peeling  up  the  periosteum  should  be  relied  upon  for 
this  purpose. 

Where  important  muscles,  vessels  or  nerves  would  require 
to  be  divided,  in  order  to  secure  this  immobility,  the  measure 
is  of  course  impracticable.  In  these  cases,  and  where  there  is 
great  destruction  of  tissue,  the  malposition  of  parts  will  grad- 
ually progress,  in  spite  of  the  utmost  attention,  and  nothing 
will  save  the  member  from  permanent  distortion,  but  the  im- 
plantation of  new  tissue  from  some  other  part.  From  the 
nature  of  the  case,  after  great  loss,  the  new  supply  must  come 
from  the  opposite  arm,  the  trunk,  the  thigh,  or  from  another 
person,  and  the  danger  of  sloughing  of  the  flaps  in  this  class 
of  plastic  operations,  is  so  great  that  one  must  be  prepared 
for  disappointments,  delays,  and  failures. 
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These  result  from  loss  of  a  portion  of  the  fractured  bone, 
•which  may  occur  at  the  time  of  the  injury  as  in  gunshot  frac- 
tures ;  from  subsequent  exfoliation  or  necrosis  ;  from  want 
of  coaptation  of  the  fractured  surfaces  during  the  period  in 
■which  reunion  is  taking  place  ;  from  subsequent  contraction 
of  the  new-formed  bone,  as  occurs  in  the  cicatricial  material  of 
soft  parts ;  from  bending  at  the  place  of  fracture,  in  conse- 
quence of  muscular  contraction,  the  weight  of  the  member,  or  of 
force  applied  while  the  new  bone  is  in  a  yielding  state ;  or  from 
delay  or  failure  of  the  fragments  to  unite,  allowing  them  to  de- 
viate from  their  proper  directions,  after  the  retaining  apparatus 
ceases  to  be  worn. 

It  seems,  that  in  a  few  exceptional  instances,  a  resoftening 
of  the  bony  callus  occurs,  permitting  a  bending  in  obedience 
to  muscular  contraction  and  other  forces ;  thus,  Dr.  F.  H. 
Hamilton  has  reported  a  case,  occurring  under  his  own  obser- 
vation, of  a  boy  eight  years  old  in  whom  a  very  decided  out- 
ward bending  of  the  femur  occurred  six  months  after  the 
fracture  and  four  months  from  the  time  the  patient  began  to 
walk.  The  progress  of  this  bending  spontaneously  ceased.* 
.  Prevention. — The  prevention  of  lateral  deviation  following 
fractures,  implies  the  employment  of  mechanical  means,  not 
only  during  the  period  of  six  or  eight  weeks  while  consolida- 
tion is  being  effected,  but  for  a  considerable  period  afterward, 
in  cases  in  which,  from  unequal  loss  of  substance  upon  differ- 
ent sides  of  the  bone,  or  from  faulty  coaptation,  an  unequal 
amount  of  new  bone  has  been  produced,  resulting,  necessarily, 
in  subsequent  unequal  cicatrix-contraction. 

This  prevention  may  in  some  cases  be  altogether  impossible, 

*  Transactions  American  Medical  Association,  1857,  p.  272. 
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but  a  recognition  of  the  principle,  and  of  the  liability  to  disap- 
pointment in  the  final  result,  may  be  an  aid  to  the  surgeon  in 
guarding  his  own  reputation. 

The  prevention  of  lateral  deviation  incident  to  delay  or 
failure  of  union,  implies  the  securing  of  union.  This  makes 
it  appropriate  to  discuss  the  methods  to  this  end,  in  this  chap- 
ter, which  can  be  most  conveniently  done  in  connection  with 
the  account  of  the  means  of  removing  the  deformity. 

Without  attempting  to  discuss  the  treatment  of  fractures, 
it  may  be  mentioned,  that  deformity  by  shortening,  is  of  course 
unavoidable  after  loss  of  any  considerable  portion  of  the  shaft 
of  a  bone,  and  that  in  many  cases  in  which,  after  oblique  frac- 
tures without  very  close  coaptation  of  the  fractured  surfaces, 
the  length  of  the  limb  is  preserved  by  extension  during  treat- 
ment, subsequent  shortening  must  occur  from  the  tendency  of 
the  new-formed  bone  to  contract. 

This  is  the  same  process  by  which  cicatrices  in  soft  parts 
contract  and  approximate  adjoining  parts — and  by  which  the 
redundant  portions  of  new  bone  (or  callus)  disappear. 

The  progressive  shortening  of  limbs  after  the  occurrence  of 
union  and  the  cessation  of  treatment,  in  oblique  fractures  of  the 
femur,  can  only  be  explained  upon  the  supposition  of  pro- 
gressive contraction  of  the  newly  formed  bony  material,  just 
referred  to  in  connection  with  lateral  deviation. 

Correction. — The  correction  of  lateral  deviation  connected 
with  bony  consolidation  may  be  attempted  : 

1.  By  force  gradually  applied  through  a  considerable  period, 
for  the  purpose  of  securing  a  change  of  nutrition  in  the  sub- 
stance of  the  new  bone,  and  a  consequent  change  of  direction. 
This  is  the  principle  on  which  bow-legs  are  straightened  in 
the  growing  period,  and  the  deviations  incident  to  rickets  are 
attempted  to  be  corrected.  This  method  requires  great  care 
to  avoid  excoriations  of  the  surfaces,  and  great  perseverance, 
for  the  change  must  be  very  gradual. 

2.  By  more  rapid  bending  during  an  early  period,  while  the 
bone  is  susceptible  of  interstitial  fracture,  without  complete 
solution  of  continuity.     This  corresponds  with  the  bending  of 
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the  long  bones  of  children.  A  change  of  form  is  produced 
without  any  angular  projection,  and  which  is  more  or  less  per- 
manent, unless  the  original  shape  is  restored  by  force. 

3.  By  refracture  at  a  later  period,  partial  if  the  consoli- 
dation is  only  just  too  great  for  bending,  and  complete,  if  a 
greater  degree  of  brittleness  has  been  attained.  After  this, 
the  case  is  the  same  as  that  of  an  original  fracture. 

4.  By  section  or  resection,  or  section  combined  with  frac- 
ture. The  conditions  of  compound  fracture  are  necessarily 
attendant  upon  this  method,  involving  suppuration  and  long 
confinement. 

5.  Softening  of  the  bone  by  perforation,  and  consequent  in- 
flammation ;  in  order  to  make  it  possible  to  change  the  direc- 
tion of  the  bone  by  bending,  by  interstitial  fracture,  or  by 
partial  fracture.  It  is  by  softening  the  bone  in  connection 
with  the  inflammation  excited,  that  the  seton  introduced  by 
Dr.  Physick,  is  employed  as  an  aid  in  correcting  deformity. 

Nelaton  (Elemens  de  Pathologie  Chirurgicale,  tome  i,  p. 
682)  says,  that  "  Reflecting  that  a  seton  passed  through  a 
callus,  is  capable  of  exciting  inflammation  and  of  softening  it ; 
Weinhold  perforated  it  by  means  of  a  trephine  of  very  small 
dimensions,  and  secured  to  the  member  the  length  which  it  had 
lost.  Notwithstanding  this  success,  I  do  not  recommend  the 
method,  which  is  exceedingly  severe,  and  perhaps  no  more 
certain  than  the  preceding." 

Dieffenbach,  in  1845,  introduced  his  method  of  drilling  and 
driving  ivory  pegs  into .  the  orifices  and  leaving  them  there. 
This  was  of  course  followed  by  many  of  the  conditions  of 
compound  fracture,  with  occasional  exfoliation. 

In  1854,  Dr.  Daniel  Brainard,  of  Chicago,  published  (Trans- 
actions American  Medical  Association,  1854),  a  detailed  ac- 
count of  experiments  upon  animals,  and  cases  in  men,  in  which 
he  had  secured  softening  of  bone  by  drilling  subcutaneously. 
The  idea  was  borrowed  from  Dieffenbach's  plan.  The  attempt 
to  avoid  suppuration,  and  yet  secure  all  the  benefit  which 
'accrues  from  the  suppurative  form  of  inflammation,  is  the  dis- 
tinctive improvement  ascribed  to  Dr.  Brainard. 
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The  method  consists  in  drawing  the  skin  somewhat  to  one 
side,  and  introducing  a  drill  from  one-eighth  to  one-fourth  of 
an  inch  in  diameter,  and  perforating  the  bone  a  greater  or  less 
depth.  This  is  done  in  several  directions.  About  ten  days 
are  then  allowed  to  elapse  before  attempts  are  made  to  change 
the  direction  of  the  bone.  E.  R.  Bickersteth,  Esq.,  Surgeon 
to  the  Liverpool  Royal  Infirmary,  has  returned  to  Dieffenbach's 
plan,  only  leaving  the  drill  in  its  place  in  the  bone,  instead  of 
withdrawing  it  and  introducing  ivory  pegs.* 

The  introduction  of  this  means  of  softening  bones  and  ren- 
dering them  capable  of  changing  their  direction  without  ex- 
treme violence,  and  with  greater  certainty  with  regard  to  the 
place  where  the  yielding  will  take  place,  greatly  lengthens  the 
period  proper  for  interference.  Thus,  Norris,  in  a  note  to  Fer- 
gusson's  Practical  Surgery,  page  341,  states  as  an  extreme 
limit  that  the  curve  has  been  reduced  as  late  as  the  one  hundred 
and  twentieth  day  from  the  injury.  Oesterlen  did  not  attempt 
refracture  later  than  the  twenty-fourth  week,  and  Bosch  made 
six  and  a  half  months  the  latest  period  at  which  it  should  be 
attempted  with  a  screw.  Skey  refractured  the  tibia  at  the  end 
of  thirteen  months,  in  a  boy  aged  fifteen. f 


Delay  or  Failure  of  Union,  with  or  without  Deformity. 

While  fractures  sometimes  unite  under  the  most  adverse  cir- 
cumstances, at  other  times  union  is  delayed  or  does  not  take 
place  where  the  appearances  are  at  first  most  favorable.  This 
difference  of  results,  independent  of  external  circumstances, 
can  only  be  accounted  for  by  the  assumption  of  constitutional 
differences  of  aptitude  to  bony  formation.  While  ossification 
will  sometimes  extend  through  an  inch  or  two  of  plasma,  reach- 
ing from  one  fragment  to  another,  the  separation  to  the  extent 
of  one-fourth  of  an  inch  will,  at  other  times,  prevent  the  bony 

*  See  Lancet,  March  19,  1864;  Braithwaite,  No.  49  (1864),  p.   77;   Chicago- 
Medical  Examiner,  July,  1864  p.  416. 

t  T.  Holmes,  in  Holmes'  Surgery,  vol.  i,  p.  808. 
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union  of  the  fragments.  While  privation  and  starvation  some- 
times fail  to  retard  union,  there  is  in  some  constitutions  a  ne- 
cessity for  a  liberal  diet,  to  afford  the  necessary  stimulus  to  bony 
deposit.  The  antiphlogistic  remedies  for  high  inflammation, 
if  continued  unnecessarily  long,  may  sometimes  prevent  union, 
while  in  other  instances  no  practical  amount  of  local  or  gen- 
eral reduction  will  interfere  with  bony  formation.  While,  there- 
fore, it  is  never  safe  to  omit  any  of  the  conditions  of  success 
in  the  treatment  of  fractures,  the  greatest  number  of  unfavor- 
able circumstances  may  be  insufficient  to  cause  failure  if  the 
ossific  tendency  is  strong. 

It  is  suspected,  that  a  fuller  investigation  will  show  that 
separation  of  the  fragments  to  a  distance  of  one-fourth  of  an 
inch  or  more  from  each  other,  and  insufficiently  nutritious  diet 
at  the  period  of  from  three  to  five  weeks  from  the  date  of  injury, 
are  the  most  frequent  causes  of  delay  or  absence  of  union.  If 
this  shall  be  affirmed  by  experience,  it  will  follow  that  the  two 
most  important  points  for  the  surgeon  to  attend  to  are,  the  ap- 
position of  the  broken  surfaces  of  the  fragments,  and  the  pro- 
per nourishment  of  the  patient  during  the  ordinary  period  of 
ossification.  It  must  not  be  forgotten,  however,  that  extreme 
fulness  in  diet  may  beget  conditions  of  the  system  more  dan- 
gerous and  unwelcome  than  protracted  non-union. 

The  delay  having  occurred,  and  the  fragments  remaining 
beyond  the  usual  period,  connected  by  soft  callus  of  a  greater 
or  less  degree  of  firmness,  the  treatment  will  at  once  suggest 
itself :  to  secure  local  stimulation  by  frictions  upon  the  skin ; 
movement  of  the  broken  surfaces  upon  each  other ;  a  resort  to 
more  liberal  diet;  securing  a  better  general  health  by  exercise 
or  exposure  in  the  open  air ;  and  pressure  upon  the  parts  with 
reference  to  the  approximation  of  the  fragments  when  this  is 
practicable,  and  when  the  delay  may  be  suspected  to  depend 
upon  the  motion  of  the  fragments  upon  each  other,  the  diminu- 
tion or  arrest  of  this  motion. 

All  these  failing,  some  means  of  inducing  more  active  capil- 
lary circulation  with  congestion  or  inflammation  must  be  re- 
sorted to. 
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1.  In  the  list  of  means  to  this  end,  is  the  passing  of  a  seton 
through  the  callus  between  the  fragments.  This  may  be  sup- 
posed to  excite  inflammation  in  all  the  parts  immediately  sur- 
rounding the  seton,  including  the  neighboring  periosteum.  As 
an  important  point  of  treatment  is  to  get  the  action  of  ossifi- 
cation started  somewhere,  in  order  to  favor  the  propagation 
of  this  action  through  the  fibrinous  material  constituting  the 
callus,  the  treatment  is  based  upon  intelligible  physiological 
principles. 

From  the  known  tendency  of  long-continued  inflammation 
in  and  near  the  periosteum  to  induce  bony  deposit,  it  may  be 
that  Dr.  Physick  was  right  in  retaining  the  seton  a  long 
time,  with  the  result  of  a  protracted  congestion  in  the  neigh- 
boring bone  and  periosteum.  It  may  be  in  practice  better  to 
try  the  seton  first  for  the  short  period,  and  if  that  fails,  to 
try  it  for  the  long  period  where  this  method  of  treatment  is 
pursued. 

2.  The  injection  of  some  stimulating  agent  like  iodine  into 
or  around  the  callus  is  founded  on  correct  principles,  but  must 
be  so  extremely  uncertain,  that  in  the  possession  of  surer 
means,  it  is  not  worth  any  further  trials. 

3.  Galvanism  passed  through  acupuncture  needles  introduced 
into  the  substance  between  the  fragments,  or  in  close  proximity 
to  them,  can  only  be  expected  to  succeed  by  exciting  hyper- 
emia or  inflammation. 

4.  Opening  the  parts,  and  scraping  or  sawing  off  the  ends 
of  the  fragments,  converting  the  case  into  one  resembling  com- 
pound fracture.  In  very  old  cases,  in  which  the  false  joint 
resembles  a  capsular  ligament  with  its  inclosed  synovial  mem- 
brane and  cavity,  this  severe  proceeding  becomes  necessary. 
In  any  case  in  which  the  duration  of  the  false  joint  is  not  meas- 
ured by  years,  it  is  not  easy  to  conceive  this  process  to  be 
necessary. 

5.  Dieffenbach's  method  of  drilling  and  introducing  ivory 
plugs,  leaving  them  there  to  excite  suppuration,  can  hardly  be 
conceived  better  than  the  seton  carried  through  the  soft  callus 
between  the  bones,  while  the  risk  of  necrosis  must  be  a  strong 
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objection  to  the  proceeding.  The  plug  may,  however,  be  em- 
ployed in  cases  in  which  it  is  extremely  undesirable  to  carry 
the  seton  through  the  whole  diameter  of  the  limb,  on  account 
of  the  amount  of  suppuration  and  the  degree  of  irritation  ne- 
cessarily following. 

6.*  The  modification  of  Dieffenbach's  method,  followed  by 
Detmold  and  Brainard,  which  consists  in  practising  the  per- 
foration, by  drawing  the  integument  to  one  side,  in  order  that 
it  may  slide  over  the  orifice  as  the  drill  is  withdrawn,  thus  in- 
creasing the  chances  of  avoiding  suppuration  and  the  possible 
consequence,  caries  or  necrosis,  has  two  theoretic  recommen- 
dations. First,  a  very  great  disturbance  of  the  particular  por- 
tions of  the  bone  drilled  is  effected,  giving  rise  to  the  produc- 
tion of  new  plastic  material  for  the  formation  of  callus  in  the 
track  of  the  drill,  without  the  occurrence  of  suppurative  in- 
flammation. Suppuration  here,  as  in  the  healing  of  other 
tissues,  must  be  supposed  to  retard  the  union,  though  the  active 
capillary  circulation  in  the  vicinity  of  its  seat  may  result  in 
subsequent  ossification.  The  case  may  be  thus  stated :  If  the 
bony  deposit  can  be  induced  by  congestion  or  non-suppurative 
inflammation,  it  is  more  speedy  than  that  brought  about  by 
suppurative  inflammation.  Yet  there  may  be  cases  in  which 
a  long-continued  inflammation  with  suppuration  will  induce  the 
formation  of  bone  after  the  failure  of  a  shorter  course  of  inflam- 
mation without  suppuration. 

In  the  cases  in  which  there  can  be  success  by  congestion  or 
non-suppurative  inflammation,  suppuration  is  an  evil  retarding 
the  result. .  In  the  other  cases  it  is  a  necessary  attendant  upon 
the  prolonged  inflammation. 

Second.  When  the  operation  results  in  the  effusion  of  plastic 
lymph  without  suppuration,  there  are  new  centres  of  ossifica- 

*  See  New  York  Medical  Gazette,  Ac,  edited  by  D.  Meredith  Reese,  M.D  , 
Oct.  12,  1850,  p.  232,  and  Transactions  American  Medical  Association,  1854,  p.  555. 
Detmold  employed  Dieffenbach's  gimlet  shaped-conical  drill,  but  Brainard,  the 
better  to  penetrate  dense  bone,  employed  the  truncated  shape,  usually  adopted  in 
drilling  iron  and  ivory. 
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tion  in  the  chips  of  bone  cut  off  by  the  drill.  These  are  left 
in  the  track  of  the  drill ;  some  of  them  in  the  soft  callus  be- 
tween the  ends  of  the  fragments. 

That  these  minute  fragments  of  bone  become  parts  of  the 
living  tissue  which  organizes  around  them,  is  certain ;  for,  if 
they  did  not,  they  would,  by  the  offensive  emanations  of  dead 
bone,  excite  suppuration  and  work  their  way  to  the  exterior. 
The  importance  of  these  little  fragments  cut  off  by  the  drill, 
as  centres  of  ossification,  may  have  received  too  little  atten- 
tion. As  in  crystallization  the  introduction  of  a  single  minute 
crystal  may  be  sufficient  to  start  a  process  which  is  backward 
to  commence  without  catalytic  aid,  so  the  process  of  ossifica- 
tion, when  slow  to  begin,  may  be  set  in  operation  by  a  frag- 
ment of  bone,  or  periosteum,  imbedded  in  the  plastic  material. 
To  obtain  this  advantage  of  the  bony  fragments  it  is,  of  course, 
necessary  that  suppuration  in  the  track  of  the  drill  should  be 
avoided. 

7.  Applying  metallic  wires  around  the  fragments  to  approxi- 
mate them  and  prevent  lateral  motion,  answers  an  obvious 
indication.  To  apply  a  wire  around  the  fragments,  it  is,  how- 
ever, necessary  to  convert  a  simple  fracture  into  the  condition 
of  a  compound  fracture  ;  and  afterwards,  when  union  has  taken 
place,  the  wire  is  to  be  left  in,  or  removed  at  the  expense  of 
much  disturbance  of  the  parts.  If  a  silver,  gold,  or  platinum 
wire  becomes  covered  with  organized  lymph  or  granulations, 
it  can  do  no  harm,  and  may  be  allowed  permanently  to  remain. 

8.  Perhaps  a  bone  might  be  drilled  through  both  fragments 
and  held  in  apposition  by  a  rivet  of  one  of  these  metals.  The 
presence  of  the  rivet  after  the  completion  of  the  healing  pro- 
cess would  do  no  harm,  and  if  a  permanent  discharge  should 
be  the  result  the  metal  could  be  readily  removed. 

9.  Metallic  points  arranged  for  pressure  on  one  or  more  of 
the  fragments  for  the  purpose  of  approximating  them. 

This  expedient,  where  the  nature  of  the  parts  makes  it  prac- 
ticable, supplies  an  important  indication.  It  accomplishes  all 
that  can  be  secured  by  the  application  of  wires  with  more  cer- 
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tainty,  without  extensively  disturbing  the  soft  parts,  and  the 
apparatus  is  easily  tightened  or  loosened,  increasing  or  dimin- 
ishing the  pressure,  and  is  easily  removed  altogether. 

Whether  the  separation  of  the  fragments  has  been  occasioned 
by  muscular  action,  or  by  the  interposition  of  muscle  or  other 
material,  the  pressure  will  be  constant,  tending  continually  to 
approximate  them. 

Malgaigne's  spike  for  oblique  fractures  of  the  lower  portion 
of  the  tibia,  is  intended  to  prevent  what  it  may  afterwards  be 
employed  to  remove,  i.  e.,  a  too  wide  separation  of  the  frag- 
ments. In  this  apparatus  the  counter  pressure  is  by  means 
of  a  strap  passing  around  the  limb,  including  a  splint,  which 
distributes  the  pressure  upon  the  opposite  side.  In  other  cases, 
the  counter  pressure  must  be  by  means  of  opposing  points, 
acting  upon  the  opposed  fragments,  in  order  to  bring  them 
into  close  contact.  Skill  in  constructing  and  adjusting  the 
apparatus,  will  be  chiefly  exercised  in  making  it  occupy  a  suffi- 
ciently small  space  not  to  be  in  the  way  of  placing  the  limb 
alternately  in  various  positions,  while  the  process  of  union  is 
going  on. 

Wherever  the  application  of  pressure  by  metallic  points, 
penetrating  the  soft  parts  and  pressing  the  bony  fragments 
together,  becomes  necessary,  it  would  have  been  important  to 
apply  them  in  the  first  place,  in  order  to  bring  the  fragments 
into  close  contact,  and  to  favor  union  by  what  is  termed  by 
Paget  immediate  union,  or  by  primary  adhesion. 

It  is  found  by  experience,  that  very  little  pain  is  occasioned 
by  wearing  for  weeks  a  steel  point,  applied  with  considerable 
force,  to  the  fragment  to  be  held. 

The  treatment  does  not  convert  a  simple  fracture  into  the 
condition  of  a  compound  fracture,  for  the  point  can  be  applied 
at  a  sufficient  distance  from  the  place  of  fracture  to  avoid  this 
complication.  When,  however,  points  have  to  be  applied  to 
opposite  sides  of  the  limb  to  act  upon  different  fragments  at 
the  same  time,  they  must  be  nearly  or  quite  opposite  each 
other ;  but  as  it  is  only  in  oblique  fractures  that  this  treatment 
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Fig.  88. 


is  admissible,  it  will  in  very  rare  cases  be  necessary  to  pene- 
trate the  interior  lesion  of  the  soft  parts. 

In  cases  of  compound  fracture,  the  points  can  be  introduced 
into  the  wound  or  through  the  uninjured  soft  parts,  as  may  be 
most  convenient.  This,  as  a  first  treatment  of  fracture,  may 
be  found  to  be  less  painful  than  apparently  more  comfortable 
modes  of  dressing,  obviating  the  movement  of  one  fragment 
upon  the  other  by  the  closeness  with  which  the  surfaces  are 
brought  together.  Some  periosteal  inflammation  must  be  ex- 
cited, which,  if  it  extends  to  the 
fractured  lines,  can  only  the  more 
certainly  result  in  bony  formation, 
whether  as  a  primary  treatment  or 
as  a  method  of  curing  non-union.  A 
slight  exfoliation  of  bone  may  occur 
at  the  spot  where  the  metallic  point 
is  made  to  press  ;  but  this  is  a  trifling 
consideration,  in  comparison  with  an 
increased  efficacy  in  the  treatment. 

A  single  point  may  be  applied  by 
means  of  the  metallic  yoke  and  strap, 
as  employed  by  Malgaigne,  and  where 
two  or  more  points  are  to  be  applied 
on  opposite  sides  of  the  limb,  an  ap- 
paratus may  be  constructed  resembling 
the  clamp  used  by  ladies  to  fasten  to 
a  table  any  fabric  for  greater  conve- 
nience in  sewing  upon  it,  or  like  some  forms  of  tourniquet 
made  to  apply  opposing  pads  by  means  of  a  steel  yoke  ap- 
proximated by  some  screw  arrangement.  The  pads  would  for 
this  purpose  be  replaced  by  points.  The  apparatus  should  be 
so  arranged  as  to  be  capable  of  compressing  the  fragments  as 
closely  as  may  be  necessary  to  keep  them  in  apposition,  and  to 
hold  them  without  any  yielding  whatever.  There  should  be 
no  elasticity  in  the  retaining  apparatus.     (Fig.  88.) 

If  the  pressure  of  the  fragments  upon  each  other  is  found 
to  be  painful  to  the  patient,  the  screw  may  be  loosened  a  very 


Modification  of  Malgaigne's 
spike,  employed  for  delayed 
union  in  oblique  fractures.  The 
apparatus  is  arranged  with  two 
points,  but  in  most  instances  a 
single  point  will  do  as  well. 
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little,  as  a  very  small  relaxation  of  pressure  will  be  capable  of 
affording  relief.* 

Case  I.f  Non-union  of  Tibia  with  Deformity,  unsuccessfully 
treated  by  Drilling  ;  afterwards  successfully  treated  by  Drilling 
folloived  by  Compression  of  the  Fragments  by  means  of  Mal- 
gaignes  Spike. — Lieut.  Samuel  L.  Hamilton,  Co.  F,  Nine- 
teenth Regiment  Illinois  Volunteers,  on  the  15th  of  May,  1862, 
had  both  fibula  and  tibia  of  the  right  leg  broken,  a  short  dis- 
tance above  the  ankle,  by  being  thrown  from  a  wagon,  lighting 
upon  his  feet.  He  was  treated  in  the  army  hospital,  and  the 
patient  says  his  surgeons  had  considerable  difficulty  in  keeping 
the  bones  in  proper  position. 

After  a  few  weeks,  a  starch  bandage  was  applied,  and  the 
patient  went  upon  crutches.  The  fibula  united  by  bony  mate- 
rial, but  the  tibia  remained  ununited.  Some  deformity  existed 
from  the  action  of  the  muscles,  sliding  the  lower  fragment  upon 
the  upper  and  bending  the  fibula,  bringing  the  outside  of  the 
foot  to  the  ground. 

Operation  under  Ether  by  Drilling,  after  Brainard's  Method, 
Nov.  5,  1863,  five  months  and  twenty  days  from  the  date  of 
the  injury:  The  fragments  of  the  tibia  were  forcibly  moved 
upon  each  other,  and  two  holes  were  drilled  through  both 
fragments  and  the  intermediate  soft  callus.  The  callus  seemed, 
from  the  jumping  of  the  drill,  to  be  a  quarter  of  an  inch  in 
thickness. 

A  side  splint  was  applied,  extending  from  the  upper  por- 
tion of  the  tibia  over  the  malleolus,  to  which  the  limb  was 
firmly  bandaged.     The  fibula  thus  received  the  whole  force  of 


*  My  friend,  Dr.  William  S.  Edgar,  of  Jacksonville,  recently  surgeon  to  the 
Thirty-second  Regiment  Illinois  Infantry,  having,  during  the  past  winter,  a  case  of 
troublesome  oblique  fracture  of  the  lower  third  of  the  tibia,  applied  first,  a  metallic 
spike,  and  afterwards  substituted  for  it  an  ivory  spike,  and  liked  the  latter  much 
better.  Whether  the  irritation  upon  the  surface  of  the  bone  is  greater  or  less,  he 
thinks  the  ivory  more  agreeable  to  the  fancy  of  the  patient. 

t  These  cases  and  illustrations  were  published  in  the  American  Journal  of  the 
Medical  Sciences,  Oct.  1863,  p.  313,  and  in  the  Transactions  of  the  Illinois  State 
Medical  Society,  for  1863,  p.  72. 
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the  bandage  on  one  side,  while  upon  the  other  side,  the  force 
of  the  bandage  was  received  upon  the  malleolus,  and  the  upper 
portion  of  the  tibia  by  the  intermedium  of  the  splint.  In  two 
weeks  the  constant  pressure  had  straightened  the  fibula  so  that 
there  was  no  deformity.  There  was  no  perceptible  motion  be- 
tween the  fragments,  and  the  splint  was  directed  to  be  worn 
some  time  longer  with  the  expectation  of  success. 

This  operation  proved  a  failure,  and  the  movement  of  the 
fragments  upon  each  other  became  obvious  enough. 

Second  operation. — Drilling  and  the  Application  of  Mal- 
gaigne's  Spike,  March  11,  1863,  ten  months  from  the  injury, 
and  four  months  from  the  previous  operation :  A  very  obvious 
deformity  had  been  reproduced.  The  muscles  acting  upon  the 
fibula  as  a  fulcrum,  had  bent  it,  so  as  to  bring  the  outer  side 
of  the  foot  to  the  ground,  while  the  inner  side  was  slightly 
lifted  from  it.  The  patient  having  been  brought  under  the 
influence  of  ether,  the  fibula  was  forcibly  straightened  by  in- 
terstitial breaking,  or  by  bending  with  breaking  of  portions  of 
the  substance ;  after  which  a  quarter-inch  drill  was  introduced 
between  the  fragments,  passing  from  below  upward  and  back- 
ward, and  freely  rotated  in  the  space  between  the  two  frag- 
ments, breaking  up  the  soft  intervening  callus.  The  fragments 
were  thus  shown  to  be  one-quarter  of  an  inch  asunder.  A 
small  probe  was  introduced  and  left  as  the  drill  was  withdrawn. 
Three  holes  were  then  drilled  through  the  anterior  fragment 
and  intermediate  callus  and  into  the  posterior  or  lower  frag- 
ment. 

The  limb  was  then  put  upon  a  posterior  splint,  which  was  a 
double  inclined  plane,  and  the  steel-point  of  Malgaigne's  spike 
placed  about  an  inch  above  the  lower  end  of  the  upper  frag- 
ment, through  an  incision  made  in  the  skin  by  a  bistoury,  the 
strap  adjusted  beneath  the  splint  and  the  screw  turned  down 
until  the  probe  left  between  the  fragments  was  very  firmly 
grasped  by  the  approximation  of  the  fragments.  A  light  side- 
splint  was  applied  on  each  side  within  the  yoke  holding  the 
spike.  The  probe  was  then  pulled  out  from  between  the 
fragments. 
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With  slight  adjustments  from  time  to  time  this  apparatus 
was  worn  without  removal  twenty -eight  days.  The  patient 
took  opium  enough  during  the  first  few  days  to  quiet  pain.  He 
was  overtaken  with  a  chill,  to  which  he  had  for  several  months 
been  subject,  after  which  he  had  the  consequent  fever  with  a 
pulse  of  120.  He  took  quinia  for  this,  and  lager  beer.  As 
soon  as  he  was  free  from  his  ague,  he  discontinued  medicine. 
Considerable  swelling  and  suppuration  occurred  around  the 
spike,  which  was  not  attended  with  much  pain.  The  apparatus 
looked  worse  than  it  felt. 

April  8th.  The  twenty-eighth  day :  Removed  the  dressing, 
and  applied  a  tin  side-splint. 

11th.  Applied  a  starch  bandage,  which  was  split  on  the  19th, 
and  directed  to  be  worn  two  weeks  longer. 


Fig. 


Fig.  90. 


Appearance  of  leg  of  Lieut.  Hamilton,  Appearance  of  leg  of  Lieut.  Hamilton, 

March  10,  1863.  June  27,  1863. 

(Engraved  from  Photographs.) 


There  is  a  node  on  the  inner  side  of  the  tibia,  exactly  oppo- 
site the  point  occupied  by  the  spike,  as  if  periosteal  inflamma- 
tion had  extended  around  the  limb  from  the  point  of  irritation 
by  the  spike.  Minute  exfoliations  afterwards  came  out  in  the 
vicinity  of  the  point  pressed  upon  by  the  spike.  Consolidation 
followed  this  treatment,  gradually  imparting  confidence  to  the 
patient,  who  cautiously  ventured  to  walk  upon  the  limb.  The 
patient  left  to  rejoin  the  army  the  first  of  July,  and  remained 
in  service  during-  his  term  of  enlistment. 


15 
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Case  II.  Ununited  Fracture  of  Tibia  and  Fibula  of  three 
years'  duration,  with  much  Angular  Deformity  from  Contrac- 
tion of  Muscles.  Reduction  of  Deformity  by  Extension  and 
Lateral  Pressure — Drilling  the  Bones  according  to  Brainard 's 
Method,  resulting  in  Bony  Union  without  deformity  or  Lame- 
ness.— Augustus  Simpkins,  of  Pike  County,  Illinois,  aged 
about  thirty-five  years,  had  a  simple  transverse  fracture  of 
the  middle  portion  of  the  tibia  and  fibula  of  the  right  leg,  by 
the  fall  of  a  tree. 

There  is  said  to  have  been  much  swelling  and  inflammation, 
and  the  skin  was  cut  to  let  out  the  effused  fluids.  Cold  appli- 
cations were  kept  upon  the  leg,  and  the  patient  restricted  to 
a  low  diet.  No  union  by  bone  followed,  and  the  angular  de- 
formity (the  foot  being  carried  out,  making  the  leg  look  like  a 
limb  with  a  knock-knee)  resulted  gradually  from  muscular  con- 
traction. When  the  patient  stands  erect  the  toes  only  come  to 
the  ground,  the  lower  portion  of  the  leg  being  at  an  angle  of 
45°  with  the  other  leg. 

June  12,  1861.  The  non-union  has  been  of  three  years'  du- 
ration.    Applied  the  most  powerful  extension  practicable  by 

the  lever  arrangement  of  Jarvis's  ad- 
juster attached  to  the  distal  end  of 
a  long  splint,  the  counter-extension 
being  upon  the  ischium  and  groin, 
while  lateral  pressure  was  applied 
by  a  sort  of  tourniquet  working  with 
a  strong  screw. 


Forcible  working  of  the  ends  of 
the  bones  upon  each  other  was  prac- 
tised by  taking  hold  of  the  limb  with 
the  hands,  and  the  tendo  Achillis  was 
divided.  With  all  this,  the  limb  was 
not  restored  to  its  straight  position, 
and  the  apparatus  breaking  under 
the  great  strain  applied,  the  process 
was  stopped.  The  limb  was  dressed 
so  as  to  retain  as  far  as  possible  what  had  been  gained. 


Fig  91. 


a.  Screw  with  its  concave  pad 
applied  to  the  projecting  angle  of 
the  leg.  b.  Hook  for  retaining  the 
screw,  making  counter-pressure 
upon  the  splints,  c.  Long  splint, 
which  is  the  medium  of  extension. 
d.  Back  splint  attached  to  the  long 
splint,  for  aiding  jn  securing  the 
counter-lateral  pressure. 
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After  five  days,  not  much  inflammatory  excitement  had  ap- 
peared, and  the  limb  was  subjected  to  another  process.  The 
bones  were  drilled  from  one  fragment  into  the  other  in  six 
places,  taking  different  directions,  all  traversing  the  soft  callus 
between  the  ends  of  the  bones.  The  extension  and  lateral 
pressure  were  applied  as  in  the  first  instance,  only  with 
stronger  apparatus.  The  extension  was  from  the  ankle,  by 
means  of  a  roller  applied  around  it  to  hold  the  loops.  The 
limb  was  not  only  straightened  by  this  operation,  but  the  mus- 
cular resistance  was  so  Completely  overcome,  that  I  bent  the 
limb  in  the  opposite  direction  without  difficulty.  The  thigh, 
leg,  and  foot  were  then  placed  in  a  side-splint,  made  of  tin, 
and  kept  in  it  until  the  consolidation  was  complete,  except 
when  taken  out  for  washing  and  friction  to  the  skin. 

In  three  weeks  from  the  first  operation  he  went  home,  a  dis- 
tance of  forty  miles,  riding  about  half  the  way  in  a  buggy. 
The  splint  was  worn  about  ten  weeks.  Perhaps  it  might  have 
been  laid  aside  sooner,  but  the  patient  after  three  years'  expe- 
rience, was  afraid  to  trust  his  limb  too  soon. 

During  the  operation,  a  mixture  of  ether  and  chloroform 
was  inhaled,  and  to  quiet  the  subsequent  pain,  morphia  was 
freely  administered.  No  other  antiphlogistic  treatment  was 
resorted  to  than  cathartics. 

The  result  in  this  case  should  lead  us  never  to  despair  of  suc- 
cess, until  after  trials  of  all  means  of  cure.  As  the  fracture 
of  the  tibia  was  transverse,  the  interposed  substance  was  sub- 
jected to  great  pressure  by  the  contraction  of  the  muscles,  and 
there  was  no  want  of  apposition  to  account  for  the  non-union. 
It  is  suspected  that  the  antiphlogistic  treatment  was  too  long 
continued.  The  fragments  of  the  fibula  became  overlapped  as 
the  limb  assumed  the  angular  position,  but  when  brought  into 
proper  relations  by  straightening  the  limb,  the  fragments  be- 
came united  by  bony  substance. 

The  following  figures  (Figs.  92  and  93)  represent  the  con- 
ditions before  and  after  treatment. 

I  am  led  to  think,  from  my  own  experience,  and  from  the 
published  accounts  of  cases  in  which  the  callus  alone  has  been 
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punctured,  that  the  perforation  of  the  callus  by  awls  or  drills, 
which  do  not  penetrate  the  bony  substance,  is  useless,  and 
perhaps  worse  than  useless,  by  breaking  up  its  organization 
without  influencing  the  bone  and  periosteum,  whence  the  pro- 
cess of  bone-formation  most  readily  proceeds. 


Fig.  92. 


Fig.  93. 


The  above  figures,  engraved  from  photographs,  represent  the  appearances  of  the  limb :  before 
treatment,  Fig.  92 ;  after  treatment,  Pig.  93. 


It  is  certainly  unfair  to  quote  failures  of  this  measure  (of 
puncturing  the  soft  callus  between  the  fragments)  as  failures 
of  the  treatment  by  drilling.  From  the  difficulty  of  puncturing 
the  hard  substance  of  the  shaft  of  a  long  bone  by  an  awl,  it 
may  be  taken  for  granted  that  most  of  the  cases  in  which  such 
an  instrument  was  improvised,  were  cases  in  which  the  callus 
alone  was  penetrated.* 

*  For  much  information  with  regard  to  the  early  methods  of  treatment,  see  an 
article  by  Dr.  George  W.  Norris,  in  American  Journal  Medical  Sciences,  Oct.  1842, 
"  On  the  Treatment  of  Deformities  following  unsuccessfully  treated  Fractures." 
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Electric  current,  interrupted,  for  striped  muscles,  30,  184.  186. 

continuous,  excites  smooth  muscular  fibre,  40. 
Elongation,  apparent,  80. 
Equino-varus,  156. 
Equinus,  151. 
Esmarch  on  Cold,  135. 

F. 

Failure,  owing  to  premature  discontinuance  of  support,  38. 

Fatigue  of  muscles  in  lateral  curvature  of  the  spine,  100. 

Fractures  unite  in  paralysis,  34. 

Fracture  of  thigh  followed  by  lesion  of  joints,  57. 

Fragments  of  bone  (minute),  organize,  220. 

Fergusson,  216. 

Freezing,  74. 

Friction  in  spinal  curvature,  103. 

Fingers,  supernumerary,  26. 

Finger-stalls,  210. 

Fissura  in  ano.  theory  of  it.  and  philosophy  of  cure,  35. 

Fissures,  congenital,  25. 
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Force  under  anaesthesia,  184. 

Ford,  138. 

Foster,  J.  Cooper,  63. 


G. 


Galvanism,  218. 

Gnawing  pain,  51. 

Genu  valgum,  208. 

Gross,  Dr.  S.  D.,  171. 

Guerin,  36. 

Gutta-percha,  applied  to  the  foot,  191-200. 


H. 


Hamilton,  case  of,  223. 

Hand,  the  type  of  apparatus  for  club-foot,  170,  206. 

a  substitute  for,  a  desideratum,  192. 
Harris,  Dr.  Wm.,  64. 
Hart,  Ernest,  48. 
Heat  and  cold,  for  promoting  capillary  circulation,  42. 

sensitiveness  to,  in  Pott's  disease,  129. 
Heel,  in  club  foot,  to  be  depressed  later,  202. 
Hernia,  principles  of  treatment,  24. 

Hewins,  Dr.  L.  T.,  experiments  with  divided  tendons,  178. 
Hip-disease,  nervo-muscular  phenomena  in,  80. 
Hippocrates,  187. 

Hypertrophy  as  a  cause  of  deformity,  77. 
Hypospadias,  24. 
Hossard,  115. 


Inactivity  in  spinal  disease,  101. 
Inflammation,  19,  49,  50. 

distortion  and  stiffening  after,  67. 

of  the  knee-joint,  84. 
Inheritance  of  peculiarities,  162. 
Immediate  union  of  bone,  221. 
Interstitial  fracture,  214. 
Ischiatic  crutch,  93,  94. 
Immobility,  line  of,  212. 
Iodide  of  iron,  135. 
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J. 

Javal,  M.,  48. 

K. 

Key,  Mr.,  63. 
Knee-joint,  necrosis,  56. 

inflammation,  84; 

deviations  at,  208. 
Kingsley,  N.  W.,  22. 
Knock-knees,  208. 
Kyphosis,  126. 

L. 

Lancing  joints,  58. 

Lateral  curvature  of  the  spine,  96. 

abrupt,  specimen  in  cabinet  of  Medical  College,  Boston,  100. 
Lateral  deviation  in  fractures,  214. 
Lateral  curvature  without  a  compensating  curve,  125. 
Leather  employed  by  Hippocrates,  188. 

to  the  bottom  of  the  foot,  208. 
Leptandrin,  134. 
Lewis,  Dr.  Dio,  103. 
Ligaments,  disease  of,  in  lateral  curvature  of  the  spine,  99. 

susceptible  of  pain  when  stretched,  165. 
Ling,  movement  cure,  103. 
Line  of  immobility,  212. 

M. 

March,  Dr.  Alden,  63,  64. 

Matteucci,  experiment  with  galvanism,  36. 

Mechanical  treatment  of  paralyzed  parts,  43. 

support  in  caries  of  spine  in  all  stages,  Adams,  139. 

treatment  of  talipes,  187. 
Medicine  and  surgery  must  be  studied  together,  170. 
Medio-tarsal  articulation,  155,  165. 
Mercury  in  Pott's  disease,  134. 
Metallic  points,  220. 
Michaelis,  172. 
Mincius,  171. 
Mitchel,  Dr.  S.  Weir,  33. 
Misplacements,  20,  26. 
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Mobility  and  extensibility,  167. 
Morbus  coxarius,  79. 

rarely  leads  to  spontaneous  dislocation,  82. 
Motion,  passive,  to  obviate  atrophy,  Brown-Sequard's  theory,  34. 
Mother,  influence  of  mental  impressions  upon  offspring,  162. 
Movement-cure,  103. 

Movements,  localized,  of  Dr.  C.  F.  Taylor,  39. 
Mouth,  closure  of,  76. 
Muscular  balance  unnecessary,  38. 

contraction,  53. 

curvatures  of  artificial  production,  101. 
Muscles,  fatigue  of,  in  lateral  curvature  of  the  spine,  100. 
Muscle  shortened  as  much  as  it  can,  will  shorten  no  more,  186. 
Mutilation,  19,  77. 

N. 

Nature,  not  to  be  imitated  in  the  direction  of  force  applied  in  club-foot,  194. 

Nelaton,  M.,  215. 

Nervo-muscular  phenomena  in  hip-disease,  80. 

Norris,  Dr.  G.  W.,  216. 

Notta,  33. 

Nutrition,  perversions  of,  49. 

in  relation  to  symmetry,  161. 

deficient  from  obstruction  of  bloodvessels,  ib. 

of  contracted  muscles,  favored  by  division,  181. 

of  muscles,  favored  by  flexion  and  extension,  ib. 

O. 

Obturation  of  De  Le  Barre,  21. 

of  Stearne,  ib. 
Oesterlen,  M.,  216. 

Overaction,  prevention  of,  apparatus,  43. 
Over-correction  of  strabismus,  46. 
Over-extension,  73. 

Offspring,  influence  of  mental  impressions  of  mother  upon,  162. 
Operations,  plastic,  212. 

P. 

Paget's  experiments  in  cutting  tendons,  177. 
Palate,  cleft,  20. 

of  vulcanized  rubber,  22. 
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Pancoast,  Dr.  Joseph,  96. 

cabinet,  166. 
Paralysis,  with  rigidity,  29,  30. 

explanation  of  it,  31. 

incomplete,  30. 

effects  remain  after  removal  of  the  cause,  32. 

with  atrophy,  33. 

without  rigidity,  treatment,  39. 

as  a  therapeutic  agent  in  spinal  caries,  138. 

and  spasm,  relative  importance  of,  in  talipes,  165. 
Palsy,  Scribner's,  43. 

apparatus  for  self-exercise,  45. 
Pain,  51. 

Pare,  Ambrose,  21,  78. 
Parker,  Dr.  Willard,  54. 
Plantaris,  157. 
Plaster  of  Paris,  114. 
Plastic  operations,  212. 
Perineal  band,  elastic,  86. 

Periosteum,  removal  of,  for  establishing  a  line  of  immobility,  21 
Perversion,  19,  26. 
Prevention,  importance  of,  17. 

of  deformities  after  fractures,  213. 
Pressure,  a  chief  element  of  acute  joint-inflammation,  65. 
Prince's  splint,  93. 

apparatus  for  lateral  curvature,  123. 
for  caries  of  spine,  146. 

plan  for  talipes,  203. 
Prisms,  plane,  for  strabismus,  48. 
Physick,  Dr.  P.  Syng,  64,  218. 
Points,  metallic,  220. 

Posture  in  lateral  curvature  of  the  spine,  100. 
Position  of  paralyzed  parts,  43. 
Post's  gutta-percha  shoe,  191. 
Pott's  disease,  126. 

medical  treatment,  134. 

description  of  caries  of  vertebrae,  129. 
Progressive  shortening,  2L4. 
Purgation  in  Pott's  disease,  134. 
Pus,  evacuation  of,  61. 

in  spinal  caries,  136. 

Q. 

Quietude  in  caries  of  the  spine,  138. 
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R. 

Redundancy,  20,  26.- 

Reid,  Dr.  John,  experiment  with  electricity  upon  palsied  muscles,  39,  184. 

Removal  of  cicatrix,  75. 

Resection,  218. 

Rheumatism,  50. 

Rickersteth,  Mr.,  216. 

Rivet,  for  fracture,  220. 

Rubber  extension  after  burns,  76. 

Rupture  of  tendo  Achillis,  179. 

S. 

Sartorius,  172. 

Sand,  a  bag  of,  carried  on  the  head,  in  spinal  curvature,  103. 

Sayre,  Dr.  L.  A.,  73,  91. 

Scarpa's  Shoe,  189. 

Shaw,  Mr.,  102. 

Strabismus,  how  produced,  46. 

methods  of  operation,  ib. 

treated  by  exercise  of  muscles,  47. 
Staphyloraphy,  success  of,  20. 

reason  of  failure,  21. 
Spasm,  tonic,  intra-uterine,  27. 

permanent,  33. 

in  lateral  curvature,  104. 

and  paralysis  produce  deformities  most  frequently  in  the  lower  ex- 
tremities, 164. 
Separation  of  fragments,  a  cause  of  delay  of  union,  217. 
Seton,  215,  218. 

Screw  for  reducing  deformity,  226. 
Shelldrake,  illustrations,  140. 
Skey,  Mr.,  216. 
Stearns,  Dr.  C.  F.,  21. 
Stereoscope,  for  strabismus,  48. 
Stretch-bed,  112. 
Simpkins,  case  of,  226. 

Skin,  unnecessary  pressure  to  be  avoided,  206. 
Spine,  lateral  curvature,  96. 
Spinal  shield  of  Bonnet,  144. 
Splint,  for  extension,  86. 

long,  89. 

of  Davis,  86 
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Splint,  of  Sayre,  91. 

of  Barwell,  ib. 

of  Vedder,  ib. 

of  Andrews,  92. 

of  Prince,  93. 

of  Taylor,  92. 
Stiffenings  after  inflammation,  67. 
Spike,  Malgaigne's,  221. 
Syme,  174,  183. 

Symmetry,  impairment  of,  by  accidental  position,  161. 
Synovial  membranes,  inflammation  of,  49,  79. 
Synovitis,  spontaneous,  50. 

traumatic,  ib. 

general  treatment,  58. 

constitutional  treatment,  59. 
Strychnia,  187. 

Soleus,  contraction  of,  the  cause  of  talipes,  166. 
South,  61,  62. 
Scoutetten's  Shoe,  190. 
Softening,  of  bone,  215. 

apparent,  80. 
Shortening  in  fractures,  213. 

progressive,  214. 
Shoe  for  extension,  95. 
Skoliosis,  96. 
Stromeyer,  37,  47,  171. 
Support,  artificial,  to  diseased  vertebrae,  139. 
Subcutaneous  division  of  tendons  by  Stromeyer  in  1831,  171. 
Strumous  synovitis,  50. 


T. 


Table  of  tenotomy,  176. 
Talipes,  definition,  151. 

classification,  ib. 

complications,  160. 

causes,  ib. 

treatment,  169. 

mechanical  treatment,  187. 
Tamplin,  71,  65. 

Taraplin's  case  of  division  of  tendons,  178. 
Tartar  emetic,  134. 
Tavernier's  belt,  116. 
Taylor,  Dr.  C.  F.,  92,  121,  142. 
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Transverse  diameter  of  the  foot  to  be  unfolded,  201. 
Tendo  A  chillis,  rupture,  subsequent  union,  179. 
Tendons,  Paget's  experiments,  177. 

old  rule  for  division  of,  173. 
Tenotomy,  instruments  for,  172. 

Adams's  table  of,  176. 

in  upper  extremity,  210. 
Tension,  artificial,  the  complement  of  paralyzed  muscles,  193. 
Tessier,  M.,  53,  54. 
Thellenius,  172. 
Tibia,  dislocated,  68. 
Tin,  for  adhesive  plaster  attachment,  95. 
Twist  of  the  spine,  in  lateral  curvature,  97,  100. 
Todd,  Dr.  R.  B.,  29,  185,  186. 

Tonic  contraction  of  muscles,  electricity  of  doubtful  application,  41. 
Torticollis,  104. 

caused  by  irritation,  105. 

U. 

Ulceration  of  foot,  195. 

Uterus  and  bladder  paralyzed  by  over-distension,  analogy  of,  37. 

Uterus,  position  of  foot  in,  a  cause  of  talipes,  161. 

Union  of  parts  of  two  or  more  individuals,  162. 

of  divided  tendons,  Paget's  experiments,  177. 

delay  of,  216. 


V. 

Valgus,  156. 

Varus,  154. 

Van  Buren,  Dr.  Wm.  H.,  55. 

Vedder's  Splint,  91. 

Velpeau's  expedient  for  writers'  palsy,  44. 

Vertical  curvature,  126. 

Vigilant  repose,  102. 

Volition,  electricity  a  substitute  for,  185. 

Voluntary  power  as  much  used  to  control,  as  to  excite,  168. 


W. 


Waist  of  the  foot,  194. 
Warren,  Dr.  J.  Mason,  20. 
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Webster,  Dr.  Warren,  case  of  rupture  of  tendo  Achillis,  and  subsequent 

union,  179. 
Weight  upon  the  head  in  spinal  curvature,  103. 
Weinhold,  215. 

Werner's  anti-plastic  movements,  111. 
Wire  breeches,  143. 
Wiring  bones,  215. 
Wire  for  fractures,  220. 
Wistar  and  Horner,  Museum  of,  82. 
White  swelling,  84. 
Wrist  joint,  inflammation,  85. 
Wry  neck,  104,  107. 
Wood,  Dr.,  115. 
Wood  and  iron  inefficient  substitutes  for  the  hand,  171. 


y. 

Yielding  force,  182. 
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As  it  stands,  the  book  is  one  of  the  most  complete  in  our  language.  It  no  longer 
deals  with  the  diseases  of  children  only,  but  also  with  the  peculiar  conditions  of  child- 
hood, both  normal  and  abnormal.  —  Med.  Times. 

The  book  will  be  an  invaluable  work  of  frequent  reference  to  the  practitioner. — The 
Lancet. 

Recently  Published. 

Tanner's  Index  of  Diseases  and  their 

1  re  a  till  en  t.      With  upwards  of  500  Formulce  for  Medicines,  Baths, 
Mineral  Waters,  Climates  for  Lnvalids,  &c,  &c.     Octavo.  .         .         $3.00 

To  the  busy  practitioner  it  must  be  an  advantage  to  see  at  a  glance  on  a  quarter  or 
half  a  page  the  principal  point  in  any  disease  about  which  he  may  wish  to  have  his 
memory  refreshed  or  bis  mind  stimulated.  It  will  be  found  a  most  valuable  companion 
to  the  judicious  practitioner.  —  The  Lancet. 

Tanner's  Memoranda  of  Poisons. 

From  the  Second  London  Edition. 50  cts. 


Byford  on  the  Uterus,   second  edition. 

On  the  Chronic  Inflammation  and  Displacement  of  the  Unimpregnated 
Uterus.  A  New,  Enlarged,  and  Thoroughly  Revised  Edition,  with 
Numerous  Illustrations.      Now  Beady.     One  volume.     Octavo.      $3.00 

From  Fordyce  Barker,  M.D.,  Professor  of  Obstetrics  and  Diseases  of  Women  and  Children 
in  Bellevue  Hospital  Medical  College. 
Some  weeks  ago  I  received  a  copy  of  your  work  on  the  Uterus.  I  have  delayed 
acknowledging  the  favor  until  I  could  give  the  book  a  careful  perusal.  I  have  just 
finished  a  thorough  reading  of  it.  I  feel  personally  indebted  to  you,  not  merely  for  the 
copy  — ■  which,  of  course,  I  should  have  bought  —  but  for  writing  the  book  ;  and  I  think 
you  have  laid  the  Profession  in  this  country  under  a  load  of  obligation  by  giving  them 
such  a  clear,  concise,  and  practical  treatise  on  a  class  of  affections  that  even  now  i3 
very  little  understood  by  the  greater  majority. 

From  R.  A.  F.  Penrose,  M.D.,  Professor  of  Obstetrics  in  the  University  of  Pennsylvania. 

Accept  my  thanks  for  the  copy  of  your  new  work  which  you  so  kindly  sent  me.  I 
have,  as  yet,  not  had  time  to  give  it  the  careful  study  it  merits;  but  from  the  super- 
ficial inspection  I  have  made,  I  find  much  that  is  most  valuable. 

Prom  S.  G.  Hubbard,  M.D.,  Professor  of  Obstetrics  in  Yale  College,  New  Haven. 

I  was  gratified  by  the  receipt  of  your  new  work  on  the  Uterus,  and  I  thank  you  sin- 
cerely for  it.  I  have  spent  all  my  leisure  in  its  examination,  and  have  derived  both 
pleasure  and  profit  from  its  perusal.  It  is  commendable  for  its  clearness  and  definite- 
ness  as  well  as  for  the  great  practical  common  sense  which  pervades  it.  I  am  sure  that 
it  will  prove  a  very  useful  treatise,  not  only  to  junior  practitioners,  but  to  those  also 
among  us  who,  from  not  having  devoted  themselves  to  the  treatment  of  uterine  disease, 
as  a  specialty,  have  neither  time  nor  opportunity  to  make  original  investigations  in  this 
department,  and  are  not,  therefore,  perfectly  at  home  in  its  practice. 

From  James  P.  White,  Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the 
University  of  Buffalo. 
I  have  had  time,  as  yet,  to  run  over  but  few  of  the  chapters  of  your  work  on  the 
Uterus;  I  am  most  happy,  however,  in  being  able  to  say  that,  so  far  as  I  have  read,  it 
does  credit  to  American  authorship.  It  is  concise  and  brief,  and  eminently  practical. 
The  work  was  certainly  a  desideratum,  and  will  be  especially  useful  to  practitioners 
who  can  illy  afford  to  purchase  all  or  most  of  the  works  referred  to  in  your  preface.  I 
shall  examine  it  with  much  interest,  and,  no  doubt,  often  consult  it  with  profit. 

From  G.  S.  Bedford,  M.D.,  Professor  of  Obstetrics  and  Diseases  of  Women  and  Children 
in  the  University  of  New  York. 
On  my  return  to  the  city  I  found  on  my  table  "  Byford  on  the  Uterus."  The  next  day 
I  commenced  perusing  it,  and  have  read  it  from  cover  to  cover.  I  need  not  say  that, 
in  my  judgment,  the  book  enhances  your  deserved  reputation.  You  have,  if  my  opin- 
ion be  worth  anything,  given  the  Profession  an  excellent  work,  and  ore  that  is  sensible 
and  practical.  Go  on,  my  dear  Doctor,  and  give  ns  more  of  your  experience.  It  is 
what  the  Profession  most  needs  — the  experience  of  good  and  ripe  minds. 

KECENTLY  PUBLISHED,  THE  SECOND  EDITION  OF 

Byford's  Practice  of  Medicine  and  Surgery. 

Applied  to  the  Diseases  and  Accidents  Incident  to  Women.  By  W.  H. 
Byford,  A.M.,  M.D.,  Professor  of  Obstetrics  and  Diseases  of  Women 
and  Children  in  the  Chicago  Medical  College,  &c,  &c.  The  Second 
Edition,  Revised  and  Enlarged,  with  Additional  Illustrations.  One 
volume.    Octavo. $5.00 

The  rapid  sale  of  the  first  edition  of  this  book,  which  was  exhausted  in  a  little  more 
than  a  year,  has  enabled  the  author  to  carefully  revise  the  whole  work,  add  many  im- 
provements, and  to  make  a  large  addition  of  new  matter,  without,  however,  materially 
increasing  the  size  of  the  volume. 

This  work  treats  well-nigh  all  the  diseases  incident  to  women,  diseases  and  accidents 
of  the  vulva  and  perineum,  stone  in  the  bladder,  inflammation  of  the  vagina,  menstrua- 
tion and  its  disorders,  the  uterus  and  its  ailments,  ovarian  tumors,  diseases  of  the  mam- 
mae, puerperal  convulsions,  phlegmasia  alba  dolens,  puerperal  fever,  &c.  Its  scope  is 
thus  of  the  most  extended  character,  yet  the  observations  are  concise,  but  convey  much 
practical  information.  —  London  Lancet. 


"  The  Representative  Book  of  Medical  Science." — London  Lancet. 

Aitken's  Science  and  Practice  of  Medicine. 

SECOND  AMERICAN  FROM  THE  FIFTH  LONDON  EDITION. 

Containing  Additions  equal  to  500  pages  of  the  English  Edition,  prepared  by 

the  American  Editor  with  Special  Reference  to  the 

wants  of  the  American  Practitioner. 

The  Science  and  Practice  of  Medicine.  By  William  Aitken,  M.D.  Second 
American  from  the  Fifth  Enlarged  London  Edition,  with  Additions  by 
Meredith  Clymer,  M.D.,  late  Professor  of  the  Institutes  and  Practice  of 
Medicine  in  the  University  of  New  York,  Physician  to  the  Philadelphia 
Hospital,  etc.     In  2  Yolumes  Royal  Octavo. 

With  a  COLORED  MAP,  a  LITHOGRAPHIC  PLATE,  and  ONE  HUNDRED  AND 
THIRTY  ILLUSTRATIONS  ON  WOOD. 

Price,  bound  in  Cloth,  bevelled  boards  .         .         .         .         $12.00 

Leather,    ....  ...      14.00 

Fifteen  months  have  been  spent  by  Dr.  Aitken  in  thoroughly  revising  this  Gh-eat  Work, 
and  adding  to  it  many  valuable  additions  and  improvements  amounting  to  about  100 
pages  of  new  matter,  included  in  which  will  be  found  the  adoption  and  incorporation  in 
the  text  of  the  "new  nomenclature  of  the  Royal  College  of  Physicians  of  London;"  to 
which  are  added  the  Definitions  and  the  Foreign  equivalents  for  thrur  English  names. 

The  subjects  of  Malignant  Cholera,  of  Paralysis,  of  Epidemic  Cerebro- Spinal  Menin- 
gitis, and  of  Intestinal  Obstruction  have  been  entirely  re-written ;  and  several  other  sub- 
jects in  connection  with  the  treatment  of  disease,  of  the  greatest  importance,  are  con- 
sidered for  the  first  time  in  this  edition. 

The  Press  have  referred  to  former  editions  of  this  work  as  "an  admirable  compila- 
tion." "The  most  comprehensive  of  any  in  the  practice  of  medicine."  "It  embodies 
the  most  advanced  knowledge  of  the  time."  "  The  most  valuable  class-book  for  students 
yet  published."  "  It  may  be  looked  upon  as  the  standard  text-book  in  the  English  lan- 
guage." "  The  present  work  contains  information  that  will  not  be  found  in  any  other 
Manual  of  Medicine,"  <5bc,  &c. 

The  author  in  this  edition  has  endeavored  to  keep  up  this  high  reputation,  and  to 
make  it  in  every  respect  a  Representative  Book  of  Medical  Science  and  the  Practice  of  the 
day,  as  understood  and  followed  by  the  best  men  of  the  Profession. 

Large  additions  have  also  been  made  by  the  American  Editor,  Dr.  Meridith  Clymer, 
equal  to  over  500  pages  of  the  London  edition,  and  with  particular  reference  to  the  wants 
ol  the  American  Practitioner,  included  in  which  are  new  articles  upon  the  following 
subjects:  Spinal  Symptoms  of  Typhoid  Fever,  Typho-Malarial  Fever,  Chronic 
Gamp  Dysentery,  Cholera  Morbus,  Cholera  Infantum,  Hereditary  Syphilis,  Oon- 
orrhceal  Rheumatism,  The  Delirium  of  Inanition,  Chronic  Alcoholism,  Syphilitic 
Disease  of  the  Liver,  Epileptiform  Neuralgia,  Capillary  Bronchitis,  Plastic 
Bronchitis,  Dilatation  of  the  Bronchia,  Fibroid  Degeneration  of  the  Lung, 
Chronic  Pyaemia,  &c.  &c. 


Trousseau's  Clinical  Lectures. 

VOL.  III.  NOW  READY. 

Lectures  on  Clinical  Medicine,  delivered  at  the  Hotel-dieu,  Paris.     By 

A.  Trousseau,  Professor  of  Clinical  Medicine  in  the  Faculty  of  Modi- 

cine,  Paris,  &c,  &c. 

Trousseau's  Lectures  on  Clinical  Medicine,  so  favorably  received,  as  well  by  the 
profession  of  the  United  States  as  abroad,  are  published  in  this  country  in  connectioa 
with  the  New  Sydenham  Society,  under  whose  auspices  the  translation  of  Vols.  II.  and 
III.  have  been  made.  Either  of  these  volumes  can  be  furnished  separately,  and  in  order 
to  still  further  extend  the  circulation  of  so  valuable  a  work,  the  Publishers  have  now 
reduced  the  price  to  Five  Dollars  per  volume. 

Contents  of  Volume  I.  —  Translated  and  Edited  by  P.  Victor  Bazire,  M.  D.,  §c. — 
Lecture  1.  On  Venesection  in  Cerebral  Haemorrhage  and  Apoplexy.  2.  On  Apoplec- 
tiform Cerebral  Congestion,  and  its  Relations  to  Epilepsy  and  Eclampsia.  3.  On 
Epilepsy.  4.  On  Epileptiform  Neuralgia.  5.  On  Glosso-laryngeal  Paralysis.  6.  Pro- 
gressive Locomotor  Ataxy.  7.  On  Aphasia.  8.  Progressive  Muscular  Atrophy.  9. 
Facial  Paralysis,  or  Bell's  Paralysis.  10.  Cross-paralysis,  or  Alternate  Hemiplegia. 
11.  Infantile  Convulsions.  12.  Eclampsia  of  Pregnant  and  Parturient  Women.  18. 
On  Tetany.  14.  On  Chorea.  15.  Senile  Trembling  and  Paralysis  Agitans.  16.  Ce- 
rebral Fever.  17.  On  Neuralgia.  18.  Cerebral  Rheumatism.  19.  Exophthalmic 
Goitre,  or  Graves'  Disease.     20.  Angina  Pectoris.     21.  Asthma.     22.  Hooping  Cough. 

23.  On  Hydrophobia. 

Contents  of  Volume  II. — Translated  from  the  Edition  of  1868  [being  the  last  revised 
and  enlarged  edition),  by  John  Rose  Cormack,  M.  D.,  Edin.,  F.R.S.E  ,  fyc. — Lkcture  1. 
Small-pox.  2.  Variolous  Inoculation.  3.  Cow-pox.  4.  Chicken-pox.  5.  Scarlatina. 
6.  Measles,  and  in  particular  its  unfavorable  Symptoms  and  Complications.  7.  Rubeola. 
8.  Erythema  Nodosum.  9.  Erythema  Papulatum.  10.  Erysipelas,  and  in  particular 
Erysipelas  of  the  Face.  11.  Mumps.  12.  Urticaria.  13.  Zona,  or  Herpes  Zoster. 
14.  Sudoral  Exanthemata.  15.  Dothinenteria,  or  Typhoid  Fever.  16.  Typhus.  17. 
Membranous  Sore  Throat,  and  in  particular  Herpes  of  the  Pharynx.  18.  Gangrenous 
Sore  Throat.     19.  Inflammatory  Sore  Throat.     20.  Diphtheria.     21.   Thrush. 

Contents  of  Volume  III. — Translated  from  the  Edition  of  1868,  by  John  Rose  Cormack, 
M.D.,  Edin.,  F.R.S.E.,  fyc. — Lecture  22.   Specific  Element  in  Disease.     23.  Contagion. 

24.  Ozaena.  25.  Stridulous  Laryngitis,  or  False  Croup.  26.  OMema  of  the  Larynx. 
27.  Aphonia:  Cauterization  of  the  Larynx.  28.  Dilatation  of  the  Bronchi  and  Bron- 
chorrhcea.  29.  Hemoptysis.  30.  Pulmonary  Phthisis.  81.  Gangrene  of  the  Lung. 
82.  Pleurisy:  Paracentesis  of  the  Chest.  33.  Traumatic  Eifusion  of  Blood  into  the 
Pleura:  Paracentesis  of  the  Chest.  34.  Hydatids  of  the  Lung.  85.  Pulmonary 
Abscesses  and  Peripneumonic  Vomicce.  36.  Treatment  of  Pneumonia.  37.  Paracen- 
tesis of  the  Pericardium.  38.  Organic  Affections  of  the  Heart.  52.  Alcoholism.  62. 
Spermatorrhoea.  63.  Nocturnal  Incontinence  of  Urine.  64.  Glucosuria:  Saccharine 
Diabetes.     65.  Polydipsia.     67.  Vertigo  a  Stomacho  Lseso. 

3  Volumes  Octavo,  handsomely  bound  in  Cloth,  Price  $5  OO  each. 
OPINIONS  OF  THE  PRESS. 

"Trousseau  furnishes  us  with  an  example  of  the  best  kind  of  Clinical  teaching.  It  ia 
a  book  that  deserves  to  be  popularized.  The  translation  is  perfect."  —  Medical  Times 
and  Gazette. 

"The  great  reputation  of  Prof.  Trousseau  as  a  practitioner  and  teacher  of  Medicine 
in  all  its  branches,  renders  the  present  appearance  of  his  Clinical  Lectures  particularly 
welcome."  —  Medical  Press  and  Circular. 

"The  publication  of  Trousseau's  Lectures  will  furnish  us  with  one  of  the  very  best 
practical  treatises  on  disease  as  seen  at  the  bedside." — British  and  Foreign  Medico- 
Chirurgical  Review. 

"A  clever  translation  of  Prof.  Trousseau's  admirable  and  exhaustive  work,  the  best 
book  of  reference  upon  the  Practice  of  Medicine." — Indian  Medical  Gazette. 

'The  Lectures  of  Trousseau,  in  attractiveness  of  manner  and  richness  of  thoroughly 
practical  matter,  worthily  takes  a  place  beside  the  classical  lectures  of  Watson  and 
Graves."  —  British  Medical  Journal. 

"Trousseau  is  essentially  the  French  Graves,  and  his  lectures  should  socnor  than 
this  have  been  translated  into  English."  —  Lancet. 


Meigs  and  Pepper  on  Children. 

POUETH  EDITION,  ENLAEGED  AND  IMPEOVED. 
The  publishers  have  selected  the  following  notice,  from  a  late  number  of 
the  London  Lancet,  of  the  New  Edition  of  this  work,  as  indicating,  per- 
haps, more  fully  than  any  other  of  the  numerous  favorable  criticisms  that 
have  appeared  of  it  elsewhere,  its  great  value  to  the  Practitioner  and 
Student  of  Medicine. 

"It  is  not  necessary  to  say  much,  in  the  way  of  criticism,  of  a  work  so  well  known 
as  'Meigs  on  Diseases  of  Children,'  especially  when  it  has  reached  a  fourth  edition. 
Our  duty  is  wellnigh  restricted  to  the  point  of  ascertaining  how  far,  under  an  old 
color,  it  preserves  the  freshness  and  the  value  of  a  new  book  —  how  far  it  incorpo- 
rates what  is  new  with  what  is  old  without  unseemly  marks  of  mere  joining.  There 
is  some  advantage  in  starting  entirely  afresh,  in  being  merely  clinical,  or  in  being  very 
short,  and  limiting  one's  self  to  the  expression  of  one's  own  views  and  experience. 
But  such  is  not  the  nature  of  this  book,  and  the  advantages  of  it  are  different.  It  is  a 
work  of  more  than  900  good  American  pages,  and  is  more  encyclopedia!  than  clinical. 
But  it  is  clinical,  and  withal  most  effectually  brought  up  to  the  light,  pathological  and 
therapeutical,  of  the  present  day. 

"The  book  is  like  so  many  other  good  American  medical  books  which  we  have  lately 
had  occasion  to  notice;  it  marvellously  combines  a  resume  of  all  the  best  European 
literature  and  practice  with  evidence  throughout  of  good  personal  judgment,  knowl- 
edge, and  experience.  It  is  gratifying  to  see  how  our  English  authors  are  quoted,  and 
especially  how  the  labors  of  Hillier,  who  died  so  prematurely,  are  recognized.  But 
the  book  abounds  in  exposition  of  American  experience  and  observation  in  all  that 
relates  to  the  diseases  of  children.  Not  the  least  interesting  additions  to  the  volume 
are  several  extensive  tables,  exhibiting  the  mortality  in  Philadelphia  of  some  of  the 
most  common  and  fatal  diseases  in  connection  with  the  variations  of  the  temperature, 
and  prepared  with  great,  care  from  the  records  of  the  Board  of  Health. 

"The  thoroughly  fresh  nature  of  the  book  is  especially  seen  in  the  care  with  which 
certain  articles  have  been  written.  Such  are  those  on  Rickets  and  Tuberculosis,  Infan- 
tile Atrophic  Paralysis,  and  Progressive  Paralysis.  No  book  now  on  diseases  of  chil- 
dren is  complete  which  does  not  treat  specially  of  constitutional  or  diathetic  diseases, 
such  as  rickets  and  tuberculosis,  syphilis,  &c. 

"Among  other  articles  of  great  interest  and  value  we  would  mention  those  on  Dis- 
eases of  the  Ciecum  and  Appendix  Vermiformis,  on  Indigestion  in  Children,  on  Diar- 
rhoea, on  Entero-Colitis,  on  Intussusception,  on  Chronic  Hydrocephalus,  and  on  Croup 
and  the  value  of  Tracheotomy. 

"The  difficulties  of  editing  a  new  edition  of  a  medical  book  of  some  standing  are 
not  more  felt  in  the  region  of  pathology  and  the  classification  of  disease  than  in  that 
of  therapeutics.  In  this  work  this  difficulty  has  been  fairly  faced  by  the  authors. 
They  have  to  confess  to  having  changed  their  practice  very  materially  in  the  treatment 
of  acute  diseases,  to  having  given  up  mercury  in  most  inflammatory  diseases,  and  almost 
given  up  bloodletting.  .We  recommend  the  views  of  these  authors  as  to  the  injurious 
efl'ects  of  calomel  and  antimony  to  careful  consideration.  They  do  not  entirely  abjure 
the  use  of  bloodletting  in  certain  cases  of  pneumonia  and  meningitis.  Indeed,  we 
think  they  will  find  reason  in  future  editions  to  talk  a  little  less  freely  than  they  do 
about  bleeding  and  cupping  very  young  children  in  certain  circumstances  of  pneumonia, 
and  in  certain  cases  of  simple  meningitis.  With  a  few  exceptions  of  this  kind,  the 
therapeutics  are  sound  and  commendable,  great  importance  being  given  to  proper 
feeding  and  the  general  management  of  infancy  and  childhood.  It  is  due  to  authors 
of  so  much  fairness  and  experience  to  publish  widely  their  opinion  of  the  injurious 
and  depressing  effects  of  antimony  in  the  inflammations  of  children.  To  infants  under 
two  years  of  age  they  think  it  best  to  give  no  antimony  even  in  pneumonia.  They  do 
lot  use  tartar  emetic  at  all  in  the  cases  of  children,  but  small  doses,  such  as  the  twelfth 
of  a  grain,  of  the  precipitated  sulphuret  of  antimony,  every  two,  three,  or  four  hours, 
watching  its  effects,  and  withdrawing  it  quickly  if  symptoms  of  prostration  appear, 
perhaps  without  any  vomiting. 

"  We  are  glad  to  add  this  work  to  our  library.  There  are  few  diseases  of  children^ 
which  it  does  not  treat  of  fully  and  wisely  in  the  light  of  the  latest  physiological,, 
pathological,  and  therapeutical  science."  — London  Lancet,  July  23,  1870. 

Price,  handsomely  bound  in  Cloth $6  00 

"  "  "  Leather 7  00 
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Cazeaux's  Great  Work  on  Obstetrics. 

THE  MOST  COMPLETE  TEXT-BOOK  NOW  PUBLISHED. 

GREATLY  ENLARGED  AND  IMPROVED. 

CONTAINING   175    ILLUSTRATIONS. 

A  Theoretical  and  Practical  Treatise  on  Midwifery,  including  the  Disease* 
of  Pregnancy  and  Parturition,  by  P.  Cazeaux,  Member  of  the  Imperial 
Academy  of  Medicine  ;  Adjunct  Professor'in  the  Faculty  of  Medicine  of 
Paris,  etc.,  etc.  Revised  and  Annotated  by  S.  Tarnier,  Adjunct  Pro- 
fessor in  the  Faculty  of  Medicine  of  Paris;  Former  Clinical  Chief  of  the 
Lying-in-Hospital,  etc.,  etc.  Fifth  American  from  the  Seventh  French  Edi- 
tion. Translated  by  Wm.  R.  Bullock,  M.  D.  In  one  volume  Royal  Oc- 
tavo, of  over  1100  pages,  with  numerous  Lithographic  and  other  Illustra- 
tions on  Wood. 

Price,  bound  in  Cloth,  bevelled  boards,  .         .         .         $6.50 

"  "         Leather,  .  .....      1.50 

M.  Cazeaux's  Great  Work  on  Obstetrics  has  become  classical  in  its  character,  and 
almost  an  Encyclopaedia  in  its  fulness.  Written  expressly  for  the  use  of  students  of 
medicine,  and  those  of  midwifery  especially,  its  teachings  are  plain  and  explicit,  present- 
ing a  condensed  summary  of  the  leading  principles  established  by  the  masters  of  the 
obstetric  art,  and  such  clear,  practical  directions  for  the  management  of  the  pregnant, 
parturient,  and  puerperal  states,  as  have  been  sanctioned  by  the  most  authoritative 
practitioners,  and  confirmed  by  the  author's  own  experience.  Collecting  his  materials 
from  the  writings  of  the  entire  body  of  antecedent  writers,  carefully  testing  their  correct- 
ness and  value  by  his  own  daily  experience,  and  rejecting  all  such  as  were  falsified  by 
the  numerous  cases  brought  under  his  own  immediate  observation,  he  has  formed  out  of 
them  a  body  of  doctrine,  and  a  system  of  practical  rules,  which  he  illustrates  and  enforces 
in  the  clearest  and  most  simple  manner  possible. 

OPINIONS  OF  THE  PRESS. 

"  It  is  unquestionably  a  work  of  the  highest  excellence,  rich  in  information,  and  perhaps  fuller  in  details 
than  any  text-book  with  which  we  are  acquainted.  The  author  has  not  merely  treated  of  every  ques- 
tion which  relates  to  the  business  of  parturition,  but  he  has  done  so  with  judgment  and  ability." 
British  and  Foreign  Medico- Chirurgical  Review. 

"  The  translation  of  Dr.  Bullock  is  remarkably  well  done.  We  can  recommend  this  work  to  those 
especially  interested  in  the  subjects  treated,  and  can  especially  recommend  the  American  edition." 
Medical  Times  and  Gazette. 

"  The  edition  before  us  is  one  of  unquestionable  excellence.  Every  portion  of  it  has  undergone  a 
thorough  revision,  and  no  little  modification  ;  while  copious  and  important  additions  have  been  made  to 
nearly  every  part  of  it.  It  is  well  and  beautifully  illustrated  by  numerous  wood  and  lithographies 
engravings,  and,  in  typographical  execution,  will  bear  Tt  favorable  comparison  with  other  works  of  the 
same  class." — American  Medical  Journal. 

"  In  the  multitudinous  collection  of  works  devoted  to  the  propagation  of  human  beings,  and  to  the 
details  of  parturition,  none,  in  our  estimation,  bears  any  comparison  to  the  work  of  Cazeaux,  in  its 
entire  pcrfectness ;  and  if  we  were  called  upon  to  rely  alone  on  one  work  on  accouchments,  our  choice 
would  fall  upon  the  book  before  us  without  any  kind  of  hesitation." — West.  Jour,  of  Med.  and  Surgery. 

"We  do  not  hesitate  to  say,  that  it  is  now  the  most  complete  and  best  treatise  on  the  subject  in  the 
English  language." — Buffalo  Medical  Journal. 

"Wo  know  of  no  work  on  this  all-important  branch  of  our  profession  that  we  can  recommend  to  the 
itudent  or  practitioner  as  a  safe  guide  before  this." — Chicago  Medical  Journal. 

"Among  the  many  valuable  treatises  on  the  science  and  art  of  obstetrics,  the  work  of  Cazeaux  stands 
pre-eminent." — St.  Louis  Med.  and  Surg.  Journal. 

"  M.  Cazeaux's  book  is  the  most  complete  we  have  over  seen  upon  the  subject.  It  is  well  translated, 
■wad  reflects  great  credit  upon  D-.  Bullock's  intelligence  and  industry." — Af.  A.  Medico -Chirury.  Ilevieu 
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"  The  Representative  Book  of  Medical  Science." — London  Lancet. 

Aitken's  Science  and  Practice  of  Medicine. 

SECOND  AMEEICAU  from  the  EIETH  LONDON  EDITION. 

In  2  Volumes,  containing  2000  Royal  Octavo  Pages,  a  COLORED  MAP,  a  LITHOGRA- 
PHIC PLATE,  and  ONE  HUNDRED  AND  THIRTY  ILLUSTRATIONS  ON  WOOD. 

Price,  bound  in  Cloth,  bevelled  boards        ....         $12.00 
Leather  . 14  00 

Dr.  Aitken's  work  is  now  the  most  comprehensive  Text-Book  on  the  Practice  of 
Medicine  in  the  English  Language;  the  present  edition  has  been  enlarged  and  care- 
fully revised  by  the  author,  as  well  as  by  the  American  editor,  Meridith  Clymee,  M.D., 
the  latter  having  made  additions  of  original  matter  equal  to  nearly  500  pages  of  the 
English  Edition,  with  special  reference  to  the  wants  of  the  American  Practitioner. 

Acton  on  the  Functions  and  Disorders  of  the 
Reproductive  Organs. 

Second  A  merican  from  the  Fourth  London  Edition.  Carefully  revised  by 
the  author,  with  additions.     Just  Ready,  octavo,     .         .        .         $3.00 

"We  think  Mr.  Acton  has  done  good  service  to  society  by  grappling  manfully  with  sexual  vice,  aDd  we 
trust  that  others,  whose  position  as  men  of  science  and  teachers  enable  them  to  speak  with  authority,  will 
assist  in  combating  and  arresting  the  evils  which  it  entails.  We  are  of  the  opinion  that  the  spirit  which 
pervades  it  is  one  that  does  credit  equally  to  the  head  and  to  the  heart  of  the  author." —  The  British  and 
Foreign  Mulico-Chirurgical  Review. 

Anstie  on  Stimulants  and  Narcotics. 

TJieir  Mutual  Relations,  with  Special  Researches  on  the  Action  of  Alcohol, 
Ether,  and  Chloroform  on  the  Vital  Organism.  By  Francis  E.  Anstie, 
M.D.,  Assistant  Physician  to  Westminster  Hospital,  Lecturer  on  Materia 
Medica  and  Therapeutics,  etc.,  etc.     Octavo,   .         .        .         .         $3.00 

Althaus'  Medical  Electricity.    A  New  and  very  Much 

Enlarged  Edition. 
A  Theoretical  and  Practical  Treatise,  and  its  Use  in  the  Treatment  of 
Paralysis,  Neuralgia,  and  other  Diseases.  By  Julius  Althaus, 
M.  D.,  Member  of  the  Royal  College  of  Physicians,  &c.  Second 
Edition,  revised,  enlarged,  and  for  the  most  part  rewritten.  In  One 
Volume  Octavo,  with  a  Lithographic  Plate  And  sixty-two  Illustrations 
on  Wood     Price, .         $5.00 


WORKS  BY  DR.   LIONEL  S.  BEALE,  F.R.S., 

Fellow  of  the  Royal  College  of  Physicians,  Physician  to  King's  College  Hospital. 


Seventh  Thousand.     Four  Hundred  Illustrations,  some  Colored. 
HOW  TO  WORK  WITH  THE  MICROSCOPE. 

This  work  is  a  complete  manual  of  microscopical  manipulation,  and  contains  aful 
description  of  many  new  processes  of  investigation,  with  directions  for  examining 
objects  under  the  highest  powers,  and  for  taking  photographs  of  microscopic  objects. 
Octavo.     Cloth.     Price,  $7.50. 

ON   KIDNEY   DISEASES,   URINARY    DEPOSITS,    AND    CALCULOUS 
DISORDERS :  —  The  Third  Edition. 
Including  the  Symptoms,  Diagnosis,  and  Treatment  of  Urinary  Diseases.     With  full 
Directions  for  the  Chemical  and  Microscopical  Analysis  of  the  Urine  in  Health  and 
Disease.     70  Plates,  415  figures,  copied  from  Nature.     Octavo.     Price,  $10.00. 

THE  USE  OF  THE  MICROSCOPE  IN  PRACTICAL  MEDICINE. 

For  Students  and  Practitioners,  with  full  directions  for  ex'aminingthe  various  secre- 
tions, &c,  in  the  Microscope.    4th  Edition.   500  Illustrations.    Octavo.    Price,  $7.00. 

MEDICAL  PROGRESS.    IN  MEM0RIAM  ROBERT  BENTLEY  TODD. 

Price,  50  cts. 

LIFE,  MATTER,  AND  MIND ;  OR  PROTOPLASM. 

With  Original  Observations  on  Minute  Structure,  and  numerous  New  Colored 
Drawings.     Second  Edition,  very  much  enlarged.     Eight  Plates.     Price,  $3.00. 

DISEASE  GERMS:  THEIR  SUPPOSED  NATURE.     With  Colored  Plates. 
An  Original  Investigation  with  the  Aid  of  the  Highest  Powers  yet  made. 

This  work  contains  a  critical  examination    of  Dr.  Tyndall's    statements    con- 
cerning '  Dust  and  Disease.'     12mo.     Cloth.     Price,  $1.75. 

DISEASE  GERMS:  THEIR  REAL  NATURE.     Twenty-four  Plates. 

An  Original  Investigation.     Twenty-four  Plates,  sixteen  of  which  are  Colored. 
Including  the  minute  pathology  of  contagious  diseases.     Price,  $4.00. 

Nearly  ready.      Four  Colored  Plates. 

PHYSICAL  THEORIES    OF  LIFE:   THEIR   INFLUENCE  UPON  RE- 
LIGIOUS THOUGHT. 

With  Observations  on  the  Hypotheses  recently  advocated  by  Tyndall  and  Huxley. 

ON  DISEASES  OF  THE  LIVER,  AND  THEIR  TREATMENT. 

A  Second  Edition,  much  enlarged,  of  the  Author's  Work  on  the  Anatomy  of  the 
Liver.     Numerous  Plates.     Preparing. 

THE  ARCHIVES  OF  MEDICINE.  Part  XVII.  now  ready.  Price,  $1.50. 
Contents. — Medicine  under  the  llomans — Action  of  Eyelids  in  Expiration  ;  F. 
C.  Donders,  Utrecht — Lacunae  and  Canaliculi — Nerves  in  Mesenteric  Glands ;  Dr. 
Popper,  St.  Petersburg — German  Criticism  and  British  Medical  Science — Homology 
of  Coracoacromial  Ligament;  J.  B.  Perrin — Sulpho-carbolates,  "t>y  Dr.  Sansom — ■ 
Structure  of  the  Liver;  Editor — Sputum  in  Phthisis. 

DISEASE :  ITS  NATURE  AND  TREATMENT.    Preparing. 

New  Researches  on  Inflammation  and  Fever,  and  on  the  Nature  of  Contagion. 
With  Observations  on  the  Cattle  Plague  and  on  Cholera.  Numerous  Colored 
Plates.  Being  the  Third  Course  of  Lectures  delivered  at  Oxford  by  direction  of  the 
Kadcliife  Trustees. 

All  these  Works  contain  the  results  of  the  Author's  original  investigations.  They  are  Illustrated 
with  upwards  of  2000  Engravings,  copied  from  the  actual  objects,  all  of  which  have  been  drawn 
on  wood  by  the  Author  himself,  or  under  his  immediate  superintendence. 

LINDSAY  &  BLAKIST0N,  Publishers,  Philadelphia. 
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Beasloy's  Book  of  Prescriptions. 

A   NEW,    REVISED,   AND   ENLARGED   EDITION. 

Containing  3000  Prescriptions,  collected  from  the  Practice  of  the  mosl 
Eminent  Physicians  and  Surgeons  —  English,  French,  and  American; 
comprising  also  a  Compendious  History  of  the  Materia  Medica,  Lists  of 
the  Doses  of  all  Officinal  and  Established  Preparations,  and  an  Index  of 
Diseases  and  their  Remedies.  By  Henry  Beasley.  Second  American 
from  the  last  London  Edition.     Octavo.  ....        $4.00 

"  The  editor,  carefully  selecting  from  the  mass  of  materials  at  his  disposal,  has  compiled  a  volume,  in  which 
both  physician  and  druggist,  prescriber  and  compounder,  may  find,  under  the  head  of  each  remedy,  the  man- 
ner in  which  that  remedy  may  be  most  effectively  administered,  or  combined  with  other  medicines  in  the 
treatment  of  various  diseases.  The  alphabetical  arrangement  adopted  renders  this  easy;  and  the  value  of  the 
volume  is  still  further  enhanced  by  the  short  account  given  of  each  medicine,  and  the  lists  of  doses  of  its 
Beveral  preparations.  It  is  really  a  most  useful  and  important  publication,  and,  from  the  great  aid  which  it 
is  capable  of  affording  in  prescribing,  should  be  in  the  possession  of  every  medical  practitioner.  Amongst 
other  advantages  is,  that,  by  giving  the  prescriptions  of  some  of  the  most  able  and  successful  practitioners  of 
the  day,  it  affords  an  insight  into  the  methods  of  treatment  pursued  by  them,  and  of  the  remedies  which  thej 
chiefly  employed  in  the  treatment  of  different  diseases."  —  Lancet. 

Beasley's  Druggists'  General  Receipt  Book. 

SIXTH  AMERICAN  EDITION,  REVISED  AND  IMPROVED. 

Comprising  a  copious  Veterinary  Formulary,  numerous  Receipts  of  Patent 
and  Proprietary  Medicines,  Druggists'  Nostrums,  etc. ;  Perfumery  and 
Cosmetics,  Beverages,  Dietetic  Articles  and  Condiments,  Trade  Chemicals, 
Scientific  Processes,  and  an  Appendix  of  Useful  Tables,  by  Henry 
Beasley,  Author  of  the  Booh  of  Prescriptions,  etc.,  etc.  Sixth  American 
from  the  Last  London  Edition.     Octavo.        ....         $3.50 

"This  is  one  of  the  class  of  books  that  is  indispensable  to  every  Druggist  and  Pharmaceutist  as  a  book  of 
reference  for  such  information  as  is  wanted,  not  contained  in  works  used  in  the  regular  line  of  his  business, 
»nd  we  can  recommend  it  as  one  of  the  best  of  the  kind."  —  American  Druggists'  Circular. 

Barth  &  Roger's  Manual  of  Auscultation  and 
Percussion. 

A  new  American  Translation  from  the  Sixth  French  Edition.    16mo.    $1.25. 

"  This  is  one  of  the  most  useful  and  practical  manuals  of  its  sort  that  has  ever  yet  appeared,  and  we  can- 
not too  strongly  recommend  it  to  every  student  of  medicine.  It  is  sufficiently  comprehensive  without  being 
lengthy,  and  the  principles,  which  are  eminently  sound,  can  easily  be  mastered  and  understood." —  Medical 
Etcord. 

Bouchardat's  Annual  Abstract 

Op  Therapeutics,  Materia  Medica,  Pharmacy,  and  Toxicology, 
for  1867,  with  an  Original  Memoir  of  Gout,  Gravel,  Urinary  Cal- 
culi, &c.  By  A.  Bouchardat,  Professor  of  Hygiene  to  the  Facutly 
of  Medicine,  Paris,  &c.  Translated  and  Edited  by  M.  J.  De  Rosset, 
M.  D.,  Adjunct  to  the  Professor  of  Chemistry  in  the  University  of 
Maryland.     In  one  Volume.     Price,  in  cloth,         .  .  %  1.50. 
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Andrews'    Hand-Book  of  the    Practice    of 

Medicine.     In  Preparation. 

Bull  on  the  Maternal  Management  of  Chil- 
dren in  Health  and  Disease. 

A  New  and  Improved  Edition.    By  Thomas  Bull,  M.  D.,  Member  of  the 
Royal  College  of  Physicians.      12nio.     ."  $1.25 

Reports  on  the  Progress  of  Medicine,  Surgery, 
and  the  Allied  Sciences,  containing: 

1.  Report  on  Physiology,  by  Henry  Power,  F.R.C.S.,  M.B.,  Lond. 

2.  Report  on  Practical  Medicine,  by  Francis  Edmund  Anstie,  M.D.,  etc. 

3.  Report  on  Surgery,  by  T.  Holmes,  Esq.,  M.A.,  F.R.C.S.,  etc. 

4.  Report  on  Ophthalmic  Medicine  and  Surgery,  by  Thomas  "Windsor,  M.D. 

5.  Report  on  Midwifery  and  the  Diseases  of  Women  and  Children,  by  R.  Barnes, 
M.D.,  F.R.C.P. 

6.  Report  on  Medical  Jurisprudence,  by  C.  Hilton  Fagge,  M.D.,  F.R.C.P. 

7.  Report  on  Materia  Medica  and  General  Therapeutics,  by  C.  Hilton  Fagge,  M.D., 
F.R.C.P. 

3.  Report  on  Public  Health,  by  C.  Hilton  Fagge,  M.D.,  etc. 

In  One  Volume,  handsomely  bound  in  cloth,  Price,  .         .         $2  00 

"  This  volume,  published  under  the  auspices  of  the  New  Sydenham  Society,  now  makes  its  welcome  appear- 
ance, at  a  low  price,  in  the  United  States.  It  is  the  most  carefully  prepared  retrospect  with  which  we  are 
acquainted.  Each  department  is  in  charge  of  a  gentleman  of  reputation,  and  everything  is  done  to  sum. 
Diarize,  in  a  very  readable  way,  all  the  more  important  advances  of  medicine  over  the  globe.  It  is  hand- 
somely bound  and  elegantly  printed." — N.  Y.  Medical  Record. 

Birch   On   Constipation.    From  the  Third  London  Edition. 

CONSTIPATED  BOWELS;   the  various  Causes  and  the  Different 

Means  of  Cure.     By  S.  B.  Birch,  M.  D.,  Member  of  the  Royal  College 

of  Physicians  of  London,  &c.    The  Third  Edition.    One  volume,  16mo. 

Price, $1.00 

Braithwaite's  Epitome  of  the  Retrospect  of 
Practical  Medicine  and  Surgery. 

Two  large  Octavo  Volumes  of  900  pages  each,  .         .         .         $10.00 

Braithwaile's  Retrospect  of  Practical  Medi- 
cine and  Surgery. 

"The  cream  of  medical  literature." 

Published  half-yearly,  in  January  and  July,  at  $2.50  per  annum,  if  paid  m 
advance;  or  $1.50  for  single  parts. 


LINDSAY   AND   BLAKISTON'S   PUBLICATIONS. 


British  and  Foreign  Medico-Chirurgical  Re- 
view, and  Quarterly  Journal  of  Practical 
Medicine  and  Surgery. 

Published  in  London  on  the  1st  of  January,  April,  July,  and  October,  at 
6  shillings  per  number,  or  24  shillings  per  annum,  and  furnished  in  thU 
country  at  $10.00  per  annum;  being  much  less  than  the  present  cost  of 
importation  of  English  books.  Containing  Analytical  and  Critical  Re- 
views, a  Bibliographical  Record,  Original  Communications,  and  a  Chron- 
icle of  Medical  Science,  chiefly  Foreign  and  Contemporary. 

This  is  considered  the  leading  Medical  Review  in  the  English  language.  It  is  every- 
where looked  upon  as  high  authority.  It  presents  in  its  pages  a  large  amount  of  valu- 
able and  interesting  matter,  and  will  post  the  physician  who  reads  it,  fully  up  to  the 
present  day  in  medical  literature. 

Chambers's  Lectures  on  the  Renewal  of  Life. 

A  New  American  from  the  Fourth  London  Edition. 

Lectures  chiefly  clinical,  illustrative  of  a  Restorative  System  of  Medicine. 
By  Thos.  K.  Chambers,  M.  D.,  Physician  to  St.  Mary's  Hospital. 
Author  of  "The  Indigestions,"  &c,  &c.     Octavo,         .         .         $5.00 

"  The  medical  profession  in  this  country  are  under  obligations  to  the  American  publishers 
for  this  reprint  of  Dr.  Chambers'  Lectures — a  work  whose  time  is  forever,  everywhere  in  its 
place,  admirablo  in  tone,  full  of  valuable  instructions  and  practical  teachings,  and  written  in 
clear,  compact,  and  often  epigrammatic  English.  We  can  offer  but  a  brief  notice  of  this  intrin- 
sically good  book,  which  is  certain  of  finding  a  wide  circle  of  readers,  and  we  should  hope  a 
place  in  every  medical  library." — New  York  Medical  Journal. 

"This  work  is  of  the  highest  merit,  written  in  a  clear,  masterly  style,  and  devoid  of  technicalities.  It  is 
simply  what  it  professes  to  be,  Lectures  Clinical,  delivered  from  cases  observed  at  the  bedside;  therefore 
more  valuable  as  emiuciating  the  views  and  experiences  of  a  practical  mind  aided  by  actual  observation. 

They  are  of  deep  interest,  and  replete  with  facts  having  a  practical  bearing,  and  will  well  repay  perusal 

We  can  recommend  Dr.  Chambers'  book  freely  and  with  confidence,  as  the  work  of  a  great  mind  practical  in 
its  bearing,  and  simple  to  the  understanding  of  all." —  Canada  Medical  Journal. 

Chew  on  Medical  Education. 

A  Course  of  Lectures  on  the  Proper  Method  of  Studying  Medicine.  By 
Samuel  Chew,  M.D.,  Professor  of  the  Practice  and  Principles  of 
Medicine  and  of  Clinical  Medicine  in  the  University  of  Maryland. 
12mo.    .  $1.00 

"The  topics  discussed  in  this  volume  are  of  books  —  of  time  to  be  devoted  to  study  —  and  the  manner — of 
the  order  of  medical  studies  —  of  the  taking  of  notes  —  of  clinical  instruction  —  dissections  —  auscultation  — 
medical  schools,  &c 

"Dr.  Chew  was  an  eminept  member  of  the  medical  profession,  and  a  well-Known.  teacher  of  medicine.     lie 
was,  therefore,  well  fitted  for  the  judicious  performance  of  this  task,  upon  which  he  seems  to  have  entered 
with  interest  and  pleasure.    It  is  a  well-timed  book,  and  will  serve  as  a  most  excellent  manual  for  tbestudcit 
ks  well  as  a  refreshing  acd  suggestive  one  to  the  practitioner."  —  Lancet  and  Observe*. 
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Oazeaux's  Great  Work  on  Obstetrics. 

The  Fifth  American  Edition.  175  Illustrations. 
A  Theoretical  and  Practical  Treatise  on  Midwifery.  Including  the  Dis- 
eases of  Pregnancy  and  Parturition,  and  the  attention  required  by  the 
Child  from  its  Birth  to  the  Period  of  Weaning.  By  P.  Cazeaux, 
Member  of  the  Imperial  Academy  of  Medicine,  Adjunct  Professor  in 
the  Faculty  .of  Medicine  of  Paris,  &c,  &c.  Revised  and  annotated 
by  S.  Tarnier,  Adjunct  Professor  to  the  Faculty  of  Medicine,  Paris, 
&c,  &c.  Translated  by  W.  R.  Bullock,  M.  I).  With  new  Litho- 
graphic and  other  Illustrations  on  Wood.  One  volume  Royal  Octavo, 
of  over  1100  pages. 

Price,  bound  in  Cloth,  Bevelled  Boards,         ....    $6.50 
Lefther,  .         .    '     .         .         .         .  7.50 

"Written  expressly  for  tlie  use  of  students  of  medicine,  and  those  of  midwifery  especially,  its  teachings  are 
plain  and  explicit,  presenting  a  condensed  summary  of  the  leading  principles  established  by  the  masters  of 
tee  obstetric  art,  and  such  clear,  practical  directions  for  the  management  of  the  pregnant,  pai  turient,  and 
piieineral  states,  a3  have  been  sanctioned  by  the  most  authoritative  practitioners,  and  confirmed  by  the 
author's  own  experience.  Collecting  his  materials  from  the  writings  of  the  entire  body  of  antecedent  writers, 
carefully  testing  their  correctness  and  value  by  his  own  daily  experience,  and  rejecting  all  such  as  were  falsi- 
fied by  the  numerous  cases  brought  under  his  own  immediate  observation,  he  has  formed  out  of  them  a  body 
of  doctrine,  and  a  system  of  practical  rules,  which  he  illustrates  arid  enforces  in  the  clearest  and  most  simple 
maimer  possible."  —  Examiner. 

CannifFs  Manual  of  the  Principles  of  Surgery. 

Based  on  Pathology,  for  Students,  by  Wm.  Canniff,  Licentiate  of  the. 
Medical  Board  of  Upper  Canada;  M.D.  of  the  University  of  New 
York ;  M.ll.  C.S.  of  England ;  formerly  House  Surgeon  to  the  Seamen's 
Hospital,  Neu)  York;  late  Professor  of  General  Pathology  and  the 
Principles  and  Practice  of  Surgery,  University  Victoria  College.  C.  W. 
Octavo $4.50 

"This  manual  is  evidently  the  production  of  a  man  who  is  well  informed  on  his  subject,  and  who  moreovei 
has  had  experience  as  a  teacher  and  as  a  practitioner.  He  has  profited  by  the  study  of  the  best  authors  on 
the  principles  of  surgery,  tested  practically  their  doctrines,  ami  has  presented  his  own  views,  well  arrangtd 
und  clearly  expressed,  for  the  advantage  of  others."  —  American  Journal  of  Med.  Science. 

Cleaveland's  Pronouncing  Medical  Lexicon. 

A  NEW  AND    IMPROVED    EDITION  (THE    ELEVENTH). 

Containing  the  Correct  Pronunciation  and  Definition  of  most  of  the  Terms 
used  by  Speakers  and  Writers  of  Medicine  and  the  Collateral  Sciences. 
By  C.  II.  Cleaveland,  M.D.,  Member  of  the  American  Medical  Associa- 
tion, etc.,  etc.     A  small  Pocket  Volume $1.25 

This  little  work  is  both  brief  and. comprehensive ;  it  is  not  only  a  Lexicon  of  all  the 
words  in  common  use  in  Medicine,  but  it  is  also  a  Pronouncing  Dictionary,  a  feature 
of  great  value  to  Medical  Students.  To  the  Dispenser  it  will  prove  an  excellent  aid, 
and  also  to  the  Pharmaceutical  Student.  This  edition  contains  a  List  of  the  Abbrevia- 
tions used  in  Prescriptions,  together  with  their  meaning;  and  also  of  Poisons  and  their 
Antidotes:  two  valuable  additions.  It  has  received  strong  commendation  both  from  tht 
Medical  Pre*s  and  from  the  profession. 
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Cohen  on  Inhalation. 

Its  Therapeutics  and  Practice.  A  Treatise  on  the  Inhalation  of  Gases, 
Vapors,  Nebulized  Fluids,  and  Powders ;  including  a  Description  of 
the  Apparatus  employed,  and  a  Record  of  Numerous  Experiments 
Physiological  and  Pathological ;  with  Cases  and  Illustrations.  By  I. 
Sous  Cohen,  M.D.     12mo.     Price, $2  50 

''We  recognize  in  this  book  the  work  of  a  persevering  Physician  who  has  faithfully 
studied  his  subject,  and  added  to  its  literature  much  that  is  useful  from  his  own  expe- 
rience. It  treats  respectively  of  the  inhalations  of  nebulized  fluids;  of  medicated  airs, 
gases,  and  7apors,  and  of  powders.  Dr.  Cohen  has  given  us  briefly  and  clearly  what- 
ever is  valuable  in  relation  to  the  insufflation  of  powders  in  respiratory  affections,  with 
t he  experimental  proofs  and  pathological  evidence  of  their  penetration  into  the  bron- 
chial tubes  and  lung  tissues."  —  American  Journal  of  Medical  Science,  July,  1868. 

Prof.  Carson's  University  of  Pennsylvania. 

A  History  of  the  Medical  Department  of  the  University  of  Pennsylvania, 
from  its  Foundation  in  1165:  With  Sketches  of  the  Lives  of  Deceased 
Professors.  By  Joseph  Carson,  M.D.,  Professor  of  Materia  Medica 
and  Pharmacy  in  the  University  of  Pennsylvania ;  Member  of  the 
American  Philosophical  Society,  etc.  In  one  volume  octavo.  Cloth. 
Price, $2  00 

"The  history  of  the  University  of  Pennsylvania  has  a  national  as  well  as  a  loca» 
interest,  from  the  early  date  of  its  origination,  and  the  connection  with  it  of  men  of 
illustrious  public  reputation,  such  as  Drs.  Franklin,  Rush,  Physick,  Gibson,  Dewees, 
Chapman,  Wood,  &c,  &c. 

"For  fidelity  and  carefulness  of  statement  and  maintenance  of  the  dignity  of  th6 
Institution,  as  well  as  for  skill  in  literary  execution,  the  task  of  extending  and  con- 
tinuing this  record  could  have  been  confided  to  no  better  hands  than  those  of  Professor 
Carson. 

"For  the  labor  and  love  which  he  has  spent  in  preparing  this  most  interesting  and 
valuable  work,  Prof.  Carson  has  earned  the  gratitude  of  the  alumni  of  the  University, 
and  of  all  others  interested  in  medical  education  in  this  country."  —  American  Journal 
of  Medical  Science. 

Divrm    rm    tliA  T7\7C*     1    -A-  New  Edition,  thoroughly  Eevised,  and  a 
1XUI1    Ull    II1C  ±jyv.    \       great  portion  Ee-written. 

A  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye,  with  an  Outline 
of  their  Medical  and  Operative  Treatment,  with  Test  Types  and  Illus- 
trations. By  James  Dixon,  P.R.C.S.,  Surgeon  to  the  Royal  London 
Ophthalmic  Hospital,  &c,  &c.     In  one  volume.     Price,       .         $2  50 

"  Mr.  Dixon's  book  is  essentially  a  practical  one,  written  by  an  observant  author, 
who  brings  to  his  special  subject  a  sound  knowledge  of  general  Medicine  aud  Surgery." 
•  —Dublin  Quarterly. 

"  Our  object  is  not  to  review,  but  to  recommend  this  work  to  students,  with  the  confi- 
dent assurance  that  they  will  rarely  be  disappointed  in  their  appeals  to  it  as  a  reliable 
guide  to  the  practical  study  of  the  Diseases  of  the  Eye."  — American  Medical  Journal. 

"  We  have  taken  great  pleasure  in  a  -jareful  perusal  of  this  book,  which,  both  in  styre 
and  matter,  is  unsurpassed  in  any  language  It  embraces  quite  a  wide  rnnge  of  topics, 
and  furnishes  a  very  valuable  practical  guide  in  the  medical  and  surgical  treatmcnl 
of  diseases  of  the  eve." — Buffalo  Medical  Journal. 


• 
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Durkee  on  Gonorrhoea  and  Syphilis. 

The  Fifth  Edition,  Revised  and  Enlarged,  with  Portraits  and  Colored 

Illustrations. 

A  Treatise  on  Gonorrhoea  and  Syphilis.  By  Silas  Durkee,  M.D.,  Fel- 
low of  the  Massachusetts  Medical  Society,  &c,  &c.  A  New  and  Revised 
Edition,  with  Eight  Colored  Illustrations.     Octavo.        .        .         $5.00 

This  work  of  Dr.  Durkee's  has  received  the  unqualified  approval 
of  the  Medical  Press  and  the  Profession  both  in  this  country  and  in 
Europe.  The  author  has  devoted  himself  especially  to  the  treatment  of 
this  class  of  diseases,  and  his  25  or  30  years  experience  in  doing  so  is 
here  recorded.  No  one  reading  his  work  can  fail  in  receiving  very 
valuable  information  from  it. 

"  It  is  the  work  of  a  practical  man,  the  subject  is  treated  in  a  plain,  shrewd  manner.  The 
book  is  a  good  one,  and  the  therapeutics  are  laid  down  with  discrimination."  —  London  Medical 
Times  and  Gazette. 

"  Dr.  Durkee's  production  ia  one  of  those,  the  perusal  of  which  impresses  the  reader  in  favor  of  the  author. 
The  general  tone,  the  thorough  honesty  everywhere  evinced,  the  philanthropic  spirit  observable  in  many  pas- 
sages, and  the  energetic  advocacy  of  professional  rectitude,  speak  highly  of  the  moral  excellence  of  the 
writer;  nor  is  the  reader  less  attracted  by  the  skill  with  which  the  book  is  arranged,  the  manner  in  which 
th»  facts  are  cited,  the  clever  way  in  which  the  author's  experience  is  brought  in,  and  the  lucidity  of  the 
reasoning,  the  frequent  and  extremely  fair  allusions  to  the  labors  of  others,  and  the  care  with  which  the  the- 
rapeutics of  venereal  complaints  are  treated."  —  Lancet. 

Fuller  on  Rheumatism,  Rheumatic  Gout, -and 

Sciatica,    a  new  edition  preparing. 

Their  Pathology,  Symptoms,  and  Treatment.  By  Henry  "William 
Fuller,  M.D.,  Fellow  of  the  Royal  College  of  Physicians,  London; 
Physician  to  St.  George's  Hospital,  etc.  From  the  last  London  Edition, 
Octavo. 

Graves'  Clinical  Lectures  on  the  Practice  of 

Medicine.  By  Robert  James  Graves,  M.D.,  F.R.S.,  Professor 
of  the  Institutes  of  Medicine  in  the  School  of  Physic  in  Ireland.  Edited 
by  J.  Moore  Meligan,  M.D.  From  the  Second  Revised  and  Enlarged 
Edition.     Complete  in  One  Volume.     Octavo.     Price,     .         .         $6.00 

Golf's  Combined  Day-Book,  Ledger,  and  Daily 

Register  of  Patients,  combining  not  only  the  Accuracy  and  Essential 
Points  of  a  regular  Day-Booh  and  Ledger  System,  without  any  of  the 
labor  and  responsibility,  but  is  also  a  Daily  Register  of  Patients,  &c,  &c. 
A  large  Quarto  Volume,  strongly  bound  in  halfrussia.  Price,  $12.00 
The  advantages  of  this  book  are  —  The  account  of  a  whole  family  for  an  entire  year  can 
be  kept  in  a  very  small  space.  (See  Mitchell's  account.)  No  transfer  of  accounts 
from  one  book  to  another,  or  from  one  part  of  the  book  to  another.  No  protracted 
search  for  an  account  when  wanted.  Shows  the  exact  state  of  an  account  at  any 
moment. 
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Gross'  American  Medical  Biography  of  the 
Nineteenth  Century. 

Edited  by  Samuel  D.  Gross,  M.D.,  Professor  of  Surgery  in  the  Jefferson 
Medical  College,  Philadelphia,  &c.,  &c.  With  a  Portrait  of  Benjamin 
Kush,  M.D.    Octavo $3.50 

Greenhow  on  Bronchitis,  especially  as  connected  with 

Gout,  Emphysema,  and  Diseases  of  the  Heart.     By  E.  Headlam  Green 
how,  M.D.,  Fellow  of  the  Royal  College  of  Physicians,  &c,  &c. 

,   Price,  H2.00 

"  In  vivid  pictures  of  the  sort  of  cases  which  a  practitioner  encounters  in  his  daily  walks,  and  in  examples 
of  the  way  in  which  a  student  ought  to  turn  them  over  in  his  mind  and  make  them  tools  for  self-improve- 
ment, we  have  rarely  seen  a  volume  richer."  —  Brit,  and  For.  Medico-Chirurg.  Review. 

Garratt's  (Alfred  C.)  Guide  for  Using  Medical 
Batteries. 

Showing  the  most  approved  Apparatus,  Methods,  and  Rules  for  the  Medical 
Employment  of  Electricity  in  the  Treatment  of  Nervous  Diseases,  &c,  &c. 
With  numerous  Illustrations.     One  Volume,  octavo.       .        .         $2.00 

"  The  large  work  on  the  same  subject,  and  by  the  same  author,  is  pretty  well  known  to  the  Profession,  but 
tt  is  bulky  and  cumbrous,  and  by  no  means  so  practically  useful.  The  present  comparatively  brief  volume 
contains  every  thing  of  importance  in  regard  to  the  various  apparatuses  useful  to  the  Medical  Electrician 
and  the  various  modes  of  application  foi  therapeutic  purposes."  —  Lancet  and  Observer. 

Hewitt  on  the  Diseases  of  Women. 

SECOND  EDITION,  REWRITTEN  AND  ENLARGED. 

The  Diagnosis  and  Treatment  of  Diseases  of  Women,  including  the 
Diagnosis  of  Pregnancy.  Founded  on  a  Course  of  Lectures  delivered 
at  St.  Mary's  Hospital  Medical  School.  By  Graily  Hewitt,  M.  D. 
Lond.,  M.  R.  C.  P.,  Physician  to  the  British  Lying-in,  Hospital;  Lec- 
turer on  Midwifery  and  Diseases  of  Women  and  Children  at  St.  Mary's 
Hospital  Medical  School ;  Honorary  Secretary  to  the  Obstetrical  So- 
ciety of  London,  &c.  With  a  new  Series  of  Illustrations. 
Price,  in  cloth,  $5.00;  in  leather,  $6.00. 

Hillier's  Clinical  Treatise  on  the  Diseases  of 

Vjlllluren.     By  Thomas  Hillier,  M.D.,  Physician  to  the  Hospital' 
for  Sick  Children,  and  to  University  College  Hospital,  &c,  &c.     Octavo. 

Price,  $3.00; 

"  Our  space  is  exhausted,  but  we  have  said  enough  to  indicate  and  illustrate  the  excellence  of  Dr.  Hillier's  • 
rolume.  It  is  uminently  the  kind  of  book  needed  by  all  medical  men  who  wish  to  cultivate  clinical  acr-Tracj^ 
and  sound  practice."  —  London  Lancet. 
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Headland  on  the  Action  of  Medicines  in  the 
System. 

By  F.  W.  Headland,  M.D.,  Fellow  of  the  Royal  College  of  Physicians : 
&c,  &c.  Sixth  American  from  the  Fourth  London  Edition.  Revised 
and  enlarged.     One  Volume,  octavo $3.00 

Dr.  Headland's  wort  has  been  out  of  print  in  this  country  nearly  two  years,  awo-U- 
ing  the  revipions  of  the  author,  which  now  appear  in  this  edition.  It  gives  the  onl) 
scientific  and  satisfactory  view  of  the  action  of  medicine;  and  this  not  in  the  way  of 
idle  speculation,  but  by  demonstration  and  experiments,  and  inferences  almost  as  in- 
disputable as  demonstrations.  It  is  truly  a  great  scientific  work  in  a  small  compass, 
and  deserves  to  be  the  handbook  of  every  lover  of  the  Profession.  It  has  received  the 
most  unqualified  approbation  of  the  Medical  Press,  both  in  this  country  and  in  Europe, 
and  is  pronounced  by  them  to  be  the  most  original  and  practically  useful  work  that  has 
been  published  for  many  years. 

Hille's  Pocket  Anatomist. 

Being  a  Complete  Description  of  the  Anatomy  of  the  Human  Body ;  for  the 
Use  of  Students.  By  M.  W.  Hilles,  formerly  Lecturer  on  Anatomy  and 
Physiology  at  the  Westminster  Hospital  School  of  Medicine. 

Price,  in  cloth, $1.00 

"      in  Pocket-book  form,     .        .        .        .  .  1.25 

Heath  on  the  Injuries  and  Diseases  of  the  Jaws. 

The  Jacksonian  Prize  Essay  of  the  Royal  College  of  Surgeons  of  Eng- 
land, 1367.     By  Christopher  Heath,  F.R.  C.  S.,  Assistant  Surgeon  to 

University  College  Hospital,  and  Teacher  of  Operative  Surgery  in  Uni- 
versity College.    Containing  over  150  Illustrations.  Octavo.    Price,  $6.00 

Hodge  on  Foeticide,  or  Criminal  Abortion 

By  Hugh  L.  Hodge,  M.  D.,  Emeritus  Professor  in  the  University  of 
Pennsylvania.     A  Small  Pocket  Volume.       Price  in  paper  covers,      30 

flexible  cloth,     50 

This  little  book  is  intended  to  place  in  the  hands  of  professional  men  and  others  the  means  of  answering 
tiatisfactorily  and  intelligently  any  inquiries  that  may  be  made  of  them  in  connection  with  this  important 
•  lubject. 

Holmes'  Surgical  Diseases  of  Infancy  and 

LnildhOOd.  By  J.  Holmes,  M.A.,  Surgeon  to  the  Hospital  fo* 
Siok  Children,  &c.     Second  Edition.     Revised  and  Enlarged.     Octavo. 

Price,  $9.00 

Hufeland's  Art  of  Prolonging  Life.     Edited  bV 

Erasmus  "Wilson,  M.D.,  F  R.S.  Author  of  "A  System  of  Human 
Anatomy,'1  "Diseases  of  the  Skin,"  &c,  &c.     12mo.     Cloth.  $1.25 
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Mackenzie  on  the  Laryngoscope,  Diseases 
of  the  Throat,  &c.     Second  Edition. 

The  Use  of  the  Laryngoscope  in  Diseases  of  the  Throat.  With  additions, 
and  an  Essay  on  Hoarseness,  Loss  of  Voice,  and  Stridulous  Breathing 
in  relation  to  Nervo- Muscular  affections  of  the  Larynx,  by  Moreli 
Mackenzie,  M.D.,  Physician  to  the  Hospital  for  Diseases  of  the  Throat, 
&c,  &c.  Second  Edition,  with  additions,  and  a  Chapter  on  the  Nasal 
Passages,  by  J.  Solis  Cohen,  M.D.,  Author  of  "  Inhalation,  Its  Thera- 
peutics and  Practice^  &c.  Illustrated  by  two  lithographic  plates,  and 
51  engravings  on  wood.     Octavo.     Price,         ....      $3.00 

"  'While  laryngoscopy  was  in  its  infancy,  find  before  it  had  begun  to  engage  to  any  extent  the  attention  of 
the  Profession,  it  was  studied  with  the  greatest  care  and  enthusiasm  by  the  author  of  this  treatise.  A  per- 
gonal friend  of  Czermak's,  who  has  done  more  than  any  other  continental  physician  to  introduce  the  laryngo- 
scope into  practice,  he  has  profited  by  the  opportunities  which  he  thus  possessed  of  becoming  acquainted  with 
the  anatomy  and  morbid  anatomy  of  the  larynx.  But  he  has  done  much  more  than  this.  As  will  be  seen  by 
a  perusal  of  this  treatise,  he  has  modified  the  instruments  at  present  in  use  for  the  examination  of  tha 
larynx,  and  has  invented  others  for  therapeutical  purposes.  Those  who  are  anxious  to  study  the  diseases  of 
the  larynx  and  the  mode  of  using  the  laryngoscope,  cannot  do  better  than  purchase  the  treatise  before  us,  as  it 
is  by  far  the  best  which  has  been  published,  and  is  thorc.^hiy  to  be  relied  upon."— Glasgow  Medical  Journal. 

Morris  on  the  Pathology  and  Therapeutics 
of  Scarlet  Fever. 

By  Casper  Morris,  M.D.,  Fellow  of  the  College  of  Physicians  of  Phila- 
delphia, &c,  &c.    A  New  Enlarged  Fdition.     Octavo.  .        $1.50 

Meigs  and  Pepper's  Practical  Treatise   on 
the  Diseases  of  Children. 

Eourth  Edition,  thoroughly  Eevised  and  greatly  Enlarged. 

By  J.  Forsyth  Meigs,  M.  D.,  Fellow  of  the  College  of  Physicians  of 

Philadelphia,  &c,  &c.,and  William  Pepper,  M.D.,  Physician  to  the 

Philadelphia  Hospital,  &c,  &c,  forming  a  Royal  Octavo  Volume  of 

over  900  pages.     Price,  bound  in  Cloth,  .         .         .         $6.00 

Leather,  .         .         .      7.00 

Dr.  Meigs'  work  has  been  out  of  print  for  some  years.  The  rapid  sale  of  the  three  previous  editions,  and  tha 
great  demand  for  a  new  edition,  is  sufficient  evidence  of  its  great  popularity;  while  the  very  large  practice 
of  many  years'  standing  of  the  author  in  the  speciality  of  "  Diseases  of  Children,"  imparts  to  it  a  value  un- 
equalled, probably,by  any  other  work  on  the  same  subject  nowbefore  the  Profession.  This  present  edition  hag 
been  almost  entirely  rewritten  and  rearranged,  and  no  effort  or  labor  has  been  spared  by  either  Drs.  Meigs 
it  Pepper,  to  make  it  represent  fully  in  its  most  advanced  state  the  present  condition  of  Medicine  as  applied 
to  Children's  Diseases. 

Murphy's  Review  of  Chemistry  for  Students. 

Adapted  to  tha  Courses  as  Taught  in  the  Principal  Medical  Schools  in  the 
United  Stales.    By  John  G.  Murphy,  M.D.     In  One  Volume.     $1.25. 

"  dis  is  an  exceedingly  well-arranged  and  convergent  Manual.  It  gives  the  most  important  facts  and 
principles  of  Chemistry  in  a  clear  and  very  concise  manner,  so  as  to  subserve  most  admirably  the  object  fb* 
vhich  It  was  designed  " — North  Western  Medical  and  fiurgical  Jcurnal. 
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Maxson's  Practice  of  Medicine, 

A  New  Text-Booh  on  the  Practice  of  Medicine.  By  Edwin  R.  Maxson, 
M.D.,  formerly  Lecturer  on  the  Institutes  and  Practice  of  Medicine  in  the 
Geneva  Medical  College.     In  One  Volume.     Royal  8vo.         .         $4.00 

"Judging  from  his  work,  he  must  be  a  correct  observer,  of  plain,  strong  common  senso,  having  the  pro- 
gress and  perfection  of  the  healing  art,  and  the  amelioration  of  suffering,  earnestly  at  heart,  free  from  pre- 
judice, and  open  to  conviction.  The  fact  of  employing,  and  thereupon  recommending  valuable  remedial 
agents,  as  yet,  for  various  reasons,  under  the  ban,  and  misunderstood  by  many  physicians,  is  an  honor  to 
ftim,  and  gives  a  certain  additional  value  to  his  book."  —  American  Medical  Monthly. 

Mendenkall's  Medical  Student's  Vade  Mecum. 

A  Compendium  of  Anatomy,  Physiology,  Chemistry,  The  Practice  of  Medi- 
cine, Surgery,  Obstetrics,  Diseases  of  the  Skin,  Materia  Medica,  Phar- 
macy, Poisons,  &c,  &c.  By  George  Mendenhall,  M.D.,  Professor  of 
Obstetrics  in  the  Medical  College  of  Ohio,  Member  of  the  American 
Medical  Association,  &c,  &c.  The  Eighth  Edition,  Revised  and  En- 
larged; with  224  Illustrations $2.50 

"This  volume  .puts  the  student  in  possession  of  a  condensed  medical  library.  Its  accuracy  is  a  strong 
recommendation,  while  the  portability  of  a  volume  containing  the  whole  circle  of  medical  science  is  a  matter 
that  will  have  weight  with  those  for  whose  service  the  book  was  originally  designed.  The  work  is  offered, 
too,  extremely  cheap,  and  will  be  found  a  valuable  assistant  even  to  a  well-informed  practitioner  of  any 
branch  of  medicine."  —  Boston  Medical  and  Surgical  Journal. 

Paget's  Lectures  on  Surgical  Pathology. 

Delivered  at  the  Royal  College  of  Surgeons  of  England,  by  James  Paget, 
F.R.S.,  Surgeon  to  Bartholomew  and  Christ's  Hospital,  &c,  &c.     The 
Third  American  from  the  Second  London  Edition,  Edited  and  Revised^ 
by  William  Turner,  M.B.,  Lond.  Senior  Demonstrator  of  Anatomy  in 
the  University  of  Edinburgh,  &c.,  d'c.    In  One  Volume,  Royal  Octavo; 
with  Numerous  Illustrations. 

Price,  in  bevelled  cloth,  .        .         .        .        .        .        $6.00 

"      in  leather, 7.00 

Pennsylvania  Hospital  Reports.    Edited  by  a  com. 

mittee  of  the  Hospital  Staff,  J.  M.  DaCosta,  M.D.,  and  William  Hunt, 

M.D.      Vols.  1  and  2,  for  1868  and  1869,  each  volume  containing  upwards 

o/Twenty  Original  Articles,  by  former  and  present  Members  of  the  Staff, 

now  eminent  in  the  Profession,  with  Lithographic  and  other  Illustrations. 

Price  per  volume, $4.00 

At  last,  however,  the  work  has  been  commenced,  the  Philadelphia  Physicians  being 
the  first  to  occupy  this  field  of  usefulness,  having  issued  the  first  volume  of  the  Reports 
of  the  above  hospital  last  year,  and  the  second  volume  on  January  1st,  18G9.  The  first 
Reports  were  so  favorably  received  on  both  sides  of  the  Atlantic,  that  it  is  hardlv 
necessary  to  speak  for  this  volume  the  universal  welcome  of  which  it  is  deserving.  We 
cannot  close  our  remarks  without  stating  that  the  papers  are  all  valuable  contributions 
to  the  literature  of  medicine,  reflecting  great  credit,  upon  their  authors,  and  the  work 
is  one  of  which  the  Pennsylvania  Hospital  may  well  be  proud.  It  will  do  much  toward 
•levating  the  profession  of  this  country  in  the  estimation  of  their  foreign  brethren." 

— American  Journal  of  Obstetrics,  May,  1869. 


LINDSAY   ANT,   BLAKISTON'S    PUBLICATIONS. 


Pereira's  Physician's  Prescription  Book. 

Containing  Lists  of  Terms,  Phrases,  Contractions,  and  Abbreviations,  used 
in  Prescriptions,  with  Explanatory  Notes,  the  Grammatical  Constructions 
of  Prescriptions,  Pules  for  the  Pronunciation  of  Pharmaceutical  Terms, 
A  Prosodiacal  Vocabulary  of  the  Names  of  Drtigs,  etc.,  and  a  series  of 
Abbreviated  Prescriptions  illustrating  the  use  of  the  preceding  terms,  etc. ; 
to  which  is  added  a  Key,  containing  the  Prescriptions  in  an  unabbreviated 
Form,  with  a  Literal  Translation,  intended  for  the  use  of  Medical  and 
Pharmaceutical  Students.  By  Jonathan  Pereira,  M.D.,  F.R.S.,  etc. 
From  the  Fourteenth  London  Edition. 

Price,  in  cloth, $1.25 

"      in  leather,  with  Tucks  and  Pocket,       .         .        .  1.50 

This  little  work  has  passed  through  fourteen  editions  in  London  and  several  in  this 
country.  The  present  edition  of  which  this  is  a  reprint  has  been  carefully  revised 
and  many  additions  made  to  it.  Its  great  value  is  proven  both  by  its  large  sale  and 
the  many  favorable  notices  of  it  in  the  Medical  Press. 

Physicians  Visiting  List.       Published  annually. 

SIZES   AND    P3IOB. 

For  25  Patients  weekly.    Tucks,  pockets,  and  pencil, $1  00 

50      "  "  "  "  " 1  25 

100      "  "  "  "  "       .....'.'.      2  00 

50      «  "8™l-.{j3k££T-}         " 2  50 

100      «  "«vol..{J^ggjf-}  " .3  00 

Also,  AN  INTERLEAVED  EDITION, 

for  the  use  of  Country  Physicians  and  others  who  compound  their  own  Prescriptions. 


or  furnish  Medicines  to  their  patients.     The  additional  pages  can  also  be  used  for  Special 
Memoranda,  recording  important  cases,  &c,  &c. 

For  25  Patients  weekly,  interleaved,  tueks,  pockets,  etc., $1  50 

50       "  "  "  "  "  "  1  75 

50       «  u    2  vols.   {JS^gJSf*}"         "  3  00 

Prince's  Orthopedic  Surgery. 

Orthopedics:  A  Systematic  Work  upon  the  Prevention  and  Cure  of 
Deformities.  By  David  Prince,  M.D.  With  Numerous  Illustrations. 
Octavo $3.00 

"This  is  a  good  book,  upon  an  important  practical  subject;  carefully  written,  abundantly  illustrated,  and 
well  printed.  It  goes  over  the  whole  ground  of  deformities  of  all  degrees  —  from  cleft-palate  and  club-foot,  to 
•pinal  curvatures  and  ununited  fractures.  It  appears,  moreover,  to  be  an  original  book,  so  far  as  one  chiefly 
of  compilation  can  be  so.    Such  a  book  was  wanted,  and  it  deserves  success."  —  Med.  <£  Surg.  Reporter. 

Prince's  Plastic  Surgery. 

A  New  Classification  and  a  Brief  Exposition  of  Plastic  Surgery.  By 
David  Prince,  M.  D.  In  One  Volume  Octavo.  With  Numerous  Illus- 
trations.    Price,  .        .        .        .        .        .        •        •        .        $1.50 
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Radcliffe's  Lectures  on  Epilepsy,  Pain,  Pa- 
ralysis, 

And  certain  other  Disorders  of  the  Nervous  System,  ~by  Charles  Bland 
Radcliffe,  M.D.,  Felloiv  of  the  Royal  College  of  Physicians  of  London, 
Physician  to  the  Westminster  Hospital,  etc.,  etc.  With  Illustrations. 
12mo $2.00 

"The  reputation  which  Dr.  Radcliffe  possesses  as  a  very  able  authority  on  nervous  affections,  will  commend 
his  work  to  every  medical  practitioner.  Disorders  of  the  nervous  system  are  very  imperfectly  comprehended, 
much  concerning  them  being  involved  in  mystery;  and  while  Dr.  Radcliffe  has  taken  advantage  of  the  ample 
room  to  theorize,  which  his  subject  afforded,  he  has  not  failed  to  bring  forward  strong  and  formidable  facts  to 
prove  the  deductions  he  attempts  to  draw.  We  recommend  it  to  the  notice  of  our  readers  as  a  work  that  wilJ 
throw  much  light  upon  the  Physiology  and  Pathology  of  the  Nervous  System."  —  Oxnada  Medical  Journal. 

Robertson's  Manual  on  Extracting  Teeth. 

Founded  on  the  Anatomy  of  the  Parts  involved  in  the  Operation ;  the  Kinds 
and  Proper  Construction  of  the  Instruments  to  be  used ;  the  Accidents 
liable  to  occur  from  the  Operation,  and  the  Proper  Remedies  to  retrieve 
such  Accidents.  By  Abraham  Robertson,  D.D.S.,  M.D.,  Author  of 
"Prize  Essay  on  Extracting  Teeth,'"  &c.  In  One  Volume,  with  Illustra- 
tions.    Second  Edition.     Revised  and  Improved.  .         .         $1.50 

"  The  author  is  well  known  as  a  contributor  to  the  literature  of  the  Profession;  and,  as  a  clear,  terse,  for- 
cible writer,  he  has  devoted  considerable  care  to  the  subject,  and  treated  it  with  his  usual  ability.  The  work 
it;  valuable,  not  only  to  the  dental  student  and  practitioner,  but  also  to  the  medical  student  and  surgeon;  and 
especially  so  to  the  military  surgeon,  who,  in  times  like  the  present,  is  called  upon  so  frequently  to  perform 
the  operation  of  extracting  teeth."  —  Dental  Cosmos. 

Ranking' s  Half-yearly  Abstract  of  the  Medi- 
cal Sciences. 

Price,  per  annum,  if  paid  in  advance,  $2.50.  Half-yearly  volumes,  $1.50. 
The  first  thirty-two  volumes,  bound  in  sixteen  volumes,  leather,  can  be 
furnished  each  at  $2.00.  Half-yearly  volumes,  in  paper  covers,  from  1  to  34, 
each  at  $1.00. 

Renouard's  History  of  Medicine. 

History  of  Medicine  from  its  origin  to  the  Nineteenth  Century.  With  an 
Appendix  containing  a  Philosophical  and  Historical  Review  of  Medi- 
cine to  the  present  time.  By  P.  V.  Renouard,  M.  D.  Translated 
from  the  French  by  Cornelius  G.  Comegys,  M.  D.,  Professor  of  the 
Institutes  of  Medicine  in  the  Medical  College  of  Ohio,  etc.  In  One 
Volume  Octavo.     Price, $4.00 

"From  the  pages  of  Dr.  Renouard,  a  very  accurate  acquaintance  may  be  obtained  with  the  history  of  medi- 
sino  —  its  relation  to  civilization,  its  progress  compared  with  other  sciences  and  arts,  its  most  distinguished 
cultivators  with  the  several  theories  and  systems  proposed  by  thorn,  and  its  relationship  to  the  reigning  phil- 
ofi.pliir.il  dogmas  of  the  several  periods.  His  historical  narration  is  clear  and  concise,  tracing  the  progress 
of  medicine  through  its  three  ages  or  epochs  — that  of  foundation  or  origin,  that  of  tradition,  and  that  of 
renovation." — American  Journal  of  Medical  Science. 

"  The  best  history  of  medicine  extant,  and  one  that  will  find  a  place  In  the  library  of  every  physician  who 
aims  at  an  acquaintance  with  the  past  history  of  his  profession.  There  are  many  items  in  it  we  should  lik« 
to  oiler  for  the  instruction  and  amusoment  of  our  readers." — American  Journal  of  Pharmbsy. 
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Ryan's  Philosophy  of  Marriage. 

In  its  Social,  Moral,  and  Physical  Relations,  with  an  Account  of  the  Dis- 
eases of  the  Genito-  Urinary  Organs.  The  Physiology  of  Generation  in  the 
Animal  and  Vegetable  Kingdoms,  &c,  Sec.  By  Michael  Ryan,  M.D., 
Member  of  the  Royal  College  of  Physicians  and  Surgeons  in  London,  &c. 
12mo.    .        .         . $1.00 

"  Dr.  Ryan  is  above  reproach  or  suspicion ;  and  with  a  singular  degree  of  candor  and  independence,  explains, 
(b  a  true  and  philosophical  manner,  every  branch  of  the  subject  which  he  considers  essential  to  be  tinder- 
itood  by  all  intelligent  persons."  —  Boston  Medical  and  Surgical  Journal. 

Reese's  Analysis  of  Physiology. 

Being  a  Condensed  View  of  the  most  important  Facts  and  Doctrines,  de- 
signed especially  for  the  Use  of  Students.  By  John  J.  Reese,  M.D., 
Professor  of  Medical  Jurisprudence,  including  Toxicology,  in  the  Uni- 
versity of  Pennsylvania,  &e.,&c.  Second  Edition,  Enlarged.  12mo.  $1.50. 

Reese's  American  Medical  Formulary. 

12mo $1.50 


Reese's  Syllabus  of  Medical  Chemistry. 


$1.00 


Stille's  Epidemic  Meningitis ; 

Or,  Cerebro-Spinal  Meningitis.  By  Alfred  Stille,  M.D.,  Professor  of 
the  Theory  and  Practice  of  Medicine  in  the  University  of  Pennsylvania. 
&c.  &c.    In  One  Volume  Octavo.  .        .        .        .        .        $2.00 

"  This  monograph  is  a  timely  publication,  comprehensive  in  its  scope,  and  presenting  within 
»  small  compass  a  fair  digest  of  our  existing  knowledge  of  the  disease,  particularly  acceptable 
at  the  present  time.  It  is  just  such*  a  one  as  is  needed,  and  may  be  taken  as  a  model  for  similar 
works."  —  Am.  Journal  Med.  Sciences. 

Sydenham  Society's  Publications,  n™  series,uM 

to  18Y0  inclusive,  12  years,  50  vols.  Subscriptions  received,  and  back 

years  furnished  at  $10.00  per  year.  Full  prospectus,  with  the  Rtports 

of  the  Society,   and  Lists  of  Books  published,  furnished  free   upon 
application. 

Stille's  Elements  of  General  Pathology. 

A  Practical  Treatise  on  the  Causes,  Forms,  Symptoms,  and  Results  of  Dis- 
ease. By  Alfred  Stille,  M.D.,  Professor  of  the  Theory  and  Practice 
of  Medicine  in  the  University  of  Pennsylvania,  &e.        (In  Preparation.)* 


i 
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Sansom  on  Chloroform. 

Its  Action  and  Administration,  by  Arthur  Ernest  Sansom,  M.B., 
Physician  to  King's  College  Hospital,  etc.,  etc.     12mo.   .        .         $2.00 

•'The  work  of  Dr.  Sansom  may  be  characterized  as  most  excellent.  Written  not  alone  from  a  theoretical 
point  of  view,  but  showing  very  considerable  experimental  study,  and  an  intimate  clinical  acquaintance  with 
the  administration  of  these  remedies, — passing  concisely  over  the  whole  ground,  giving  the  latest  Jnformation 
Epon  every  point, — it  is  just  the  work  for  the  student  and  practitioner.  The  author  may  rest  assured  that, 
although  in  his  preface  he  objects  to  the  'hackneyed  expression  of  endeavoring  to  supply  a  want,'  this  is  just 
what  he  has  done  —  supplied  and  well  supplied  a  want,  for  no  such  book  existed  before  in  our  language."— 
American  Medical  Journal. 


Scanzoni's  Practical  Treatise  on  the  Diseases 
of  the  Sexual  Organs  of  Women. 

Translated  from  the  French  of  Drs.  H.  Dor  and  A.  Socin,  and  annotated 
with  the  approval  of  the  authors.  By  A.  K.  Gardner,  A.M.,  M.D., 
Professor  of  Clinical  Midwifery,  &c,  &c,  in  the  New  York  Medical  Col- 
lege.    With  Numerous  Illustrations.    Octavo.        .        .        .        $5.00 

In  the  etiology,  pathology,  and  therapeutics  of  female  diseases,  with  all  the  im- 
provements which  have  been  realized  during  the  last  twenty  years,  this  volume  is  ex- 
ceedingly rich ;  while  in  its  arrangement  it  is  so  methodical  that  it  must  constitute 
one  of  the  best  text-books  for  students,  and  one  of  the  most  reliable  aids  to  the  busy 
practitioner. 


Stokes  on  the  Diseases  of  the  Heart  and  the 
Aorta.* 

By  William  Stokes,  Regius  Professor  of  Phtfdc  in  the  University  of 
Dublin ;  Author  of  the  Treatment  and  Diagnosis  of  the  Diseases  of  the 
Chest,  &c,  &c.    Second  American  Edition.    Octavo.     .        .        $3.00 

Spratt's  Obstetrical  Tables. 

Comprising  Graphic  Illustrations,  with  Descriptions  and  Practical 
Remarks  exhibiting  on  Dissected  Plates  many  important  subjects  in 
Midwifery.  By  Gr.  Spbatt,  Surgeon  Accoucheur.  First  American  from 
the  Fourth  and  Greatly  Improved  London  Edition,  carefully  Revised, 
with  Additional  Notes  and  Colored  Plates.  One  Volume  Quarto. 
Price, $8.00 

Skoda  on  Auscultation  and  Percussion. 

By  Joseph  Skoda.  Translated  from  the  Fourth  German  Edition,  by 
W.  O.  Markham,  M.  D.,  Assistant  Physician  to  St.  Mary's  Hospital. 
l2mo $1.50 
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Tanner's  Practice  of  Medicine. 

FIFTH  AMERICAN  EDITION. 

The  Practice  of  Medicine,  by  Thomas  Hawkes  Tanner,  M.D.,  Fellow 
of  the  Royal  College  of  Physicians,  Author  of  A  Practical  Treatise  on 
the  Diseases  of  Infancy  and  Childhood,  etc.,  etc.  Fifth  American  from 
the  Sixth  London  Edition.     Greatly  Enlarged  and  Improved. 

Price,  bound  in  cloth, $6.00 

"      in  leather, 7.00 

Dr.  Tanner's  work  on  the  Practice  of  Medicine  is  so  well  known  in  this  country,  and 
baa  had  such  an  extensive  and  rapid  sale,  that  it  seems  almost  unnecessary  to  say  any- 
thing in  reference  to  it;  the  present  edition,  however,  contains  such  substantial  addi- 
tions and  alterations  as  almost  to  constitute  it  a  new  work,  and  from  being  a  com- 
paratively small  volume  it  now  forms  a  handsome  octavo  of  nearly  1000  pages ;  all 
that  was  useful  and  practical  in  the  smaller  volume  has  been  retained  and  much  new 
matter  added,  written  in  the  same  condensed  and  easy  style. 

"The  leading  feature  of  this  book  is  its  essentially  practical  character.  Dr.  Tanner  has  produced  a  more 
complete  System  of  Medicine  than  any  with  which  we  are  acquainted.  It  is  the  result  of  long  experience  and 
hard  practice,  and  it  is  therefore  valuable  as  a  guide,  and  trustworthy  as  an  exemplar."  —  London  Lancet. 

Tanner's  Practical  Treatise  on  the  Diseases 
of  Infancy  and  Childhood. 

Octavo. 

This  book  differs  from  other  works  of  the  kind,  in  embracing  a  wider  range  of  sub- 
jects than  is  usually  contained  in  treatises  on  children's  diseases;  besides  the  ordinary 
complaints  of  those  subjects,  it  includes  many  affections  which,  though  common  to 
adults  and  children,  yet  offer  some  modification  in  form,  or  in  the  indications  for  treat- 
ment, when  occurring  in  the  latter.  Thus,  we  have  an  account  of  diseases  of  the  eye, 
ear,  and  skin,  of  small-pox,  scrofula,  tuberculosis,  syphilis,  bronchocele,  and  cretinism, 
diseases  of  the  kidneys  and  genital  organs,  and  some  of  the  accidents  common  to  child- 
hood. The  style  of  the  work  is  condensed,  and  the  book  might  with  truth  be  called 
a  manual,  rather  than  a  treatise,  but  there  is  nothing  superficial  about  it;  —  every- 
thing really  important  is  given,  while  the  discussion  of  disputed  subjects,  and,  in 
fact,  of  everything  which  is  not  of  practical  importance  in  the  study  and  treatment  of 
children's  diseases,  is  omitted. 

Tanner's  Index  of  Diseases  and  their  Treat- 
ment. 

With  upwards  of  500  Formtilce  for  Medicines,  Baths,  Mineral  Waters, 
Climates  for  Invalids,  &c,  &c.     Octavo.         ....         $3.00 

"  Dr.  Tanner  has  been  peculiarly  happy  in  appreciating  and  supplying  the  wants  of  the  Profession,  nig 
Index  of  Diseases  gives  the  derivation  of  words  after  the  manner  of  a  good  Medical  Dictionary;  an  outline  of 
every  disease,  including  many  surgical  diseases,  with  their  symptoms  and  mode  of  treatment;  an  admirable 
collection  of  Formula?,  and  an  account  of  the  climates  of  the  various  parts  of  the  world  suitable  for  invalids.  It 
also  contains  at  the  beginning  of  the  work  a  tabular  synopsis  of  subjects,  which  does  double  duty  at  once,  a 
Nosology  and  an  index.  It  will  be  found  a  most  valuable  companion  to  the  judicious  practitioner."  —  Lancet. 

Tanner's  Memoranda  of  Poisons. 

From  the  Seccnd  London  Edition.     .        .         .        .        ,        .        $0.50 
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Trousseau's  Lectures  on  Clinical  Medicine. 

Delivered  at  the  Hotel  Dieu,  Paris,  by  A.  Trousseau,  Professor  of  Clinic 
"■al  Medicine  in  the  Faculty  of  Medicine,  Paris.  Translated  and  -edited, 
with  Notes  and  Appendices,  by  P.  Victoee  Baziee,  M.D.,  Assistc  id 
Physician  to  the  National  Hospital  for  the  Paralyzed  and  Epileptic,  &c. 

Volume  One.     Cloth, .        .      .   5  00 

Volume  Two, .        .        .      5  00 

Volume  Three,  now  Ready,      . 5  00 

"This  book  furnishes  us  with  an  example  of  the  best  kind  of  clinical  teaching,  and  we  are  much  indebted 
to  the  translator  for  supplying  the  Profession  with  these  admirable  Lectures.  It  is  a  book  which  deserves  to- 
be  popularized.  We  scarcely  know  of  any  work  better  fitted  for  presentation  to  a  young  man  when  entering 
upon  the  practical  work  of  his  life.  The  delineation  of  the  recorded  cases  is  graphic,  and  their  narration  de- 
roid  of  that  prolixity  which,  desirable  as  it  is  for  purposes  of  extended  analysis,  is  highly  undesirable  when 
the  object  is  to  point  to  a  practical  lesson."  —  London  Medical  Times  and  Gazette. 

Tyler  Smith's  Obstetrics. 

A  Course  of  Lectures.  By  William  Tylee  Smith,  M.D.,  Physician,  Ae- 
eoucheur,  and  Lecturer  on  Midwifery,  and  the  Diseases  of  Females,  in  St. 
Mary's  Hospital,  Medical  School,  &c,  &c.  With  Numerous  Illustrations: 
Edited  by  A.  K.  Gaednee,  M.D.,  Fellow  of  the  New  York  Academy  of 
Medicine,  &c,  &c.     Octavo. '     $5.00 

Toynbee  on  Diseases  of  the  Ear.    Their  Nature, 

Diagnosis,  and  Treatment.  A  new  London  Edition,  with  a  Supple- 
ment. By  James  Hinton,  Aural  Surgeon  to  Guy's  Hospital,  &c.  With 
Illustrations.     Octavo.  .  .  .  Price  $5  00 

Thompson's  Clinical  Lectures  on  Pulmonary 
Consumption.  0ctavo   $200 

Tyson's  Cell  Doctrine: 

Its  History  and  Present  State,  with  a  Copious  Bibliography  of  the  Sub- 
ject, for  the  use  of  Students  of  Medicine  and  Dentistry.  By  James 
Tyson,  M.  D.,  Lecturer  on  Microscopy  in  the  University  of  Pennsyl- 
vania, &c,  &c,  In  One  Volume,  with  a  Colored  Plate,  and  numerous 
Illustrations  on  Wood.     Price,  $2.00 

Tilt's  Elements  of  Health,  and  Principles  of 
Female  Hygiene. 

By  F.  J.  Tilt,  M.D.,  Senior  Physician  to  the  Lying-in  Charity,  Author 
of  Works  on  the  Diseases  of  Menstruation,  Uterine  Therapeutics,  &e., 
&c.     12mo. $150 

"Dr.  Tilt  divides  life  into  the  septennial  epochs  so  long  adopted  by  philosophers  and  medical  men,  Jiscuss- 
(tog,  under  the  different  ages,  tho  physical  and  moral  relations,  diseases,  &c,  peculiar  to  each.  The  chapter 
devoted  to  tho  age  from  fourteen  to  twenty-one  years  contain*  much  valuable  advice  respecting  the  menstrual 
function  during' that  period.  Tables  showing  the  value  of  life  at  each  of  the  different  periods  of  life,  are 
k».pended  in  their  proper  places;  and  the  work  also  contains  other  statistics  of  value  and  interest.  Th« 
whole  work  has  beon  prepared  with  great  care,  and  contains  a  large  amount  of  valuable  information,  which 
provisional  men  may  consult  with  profit."  —  JV.  T.  Medical  Times. 


LINDSAY   AND   BLAKISTON'S    PLBLICATI0N3. 

Taylor's  Theory  and  Practice  of  the  Move- 
ment-Cure. 

Or,  the  Treatment  of  Lateral  Curvature  of  the  Spine,  Paralysis,  Indigestion^ 
Constipation,  Consumption,  Angular  Curvatures,  and  other  Deformities, 
Diseases  Incident  to  Women,  Derangements  of  the  Nervous  System,  and 
other  Chronic  Affections,  by  the  Swedish  System  of  Localized  Movements. 
By  Charles  Taylor,  M.D.     With  Illustrations.     12mo.     .        $1.50 

The  work  of  Dr.  Taylor  is  a  systematic  treatise,  containing  the  principles  on  'which 
this  treatment  is  based,  and  full  and  explicit  directions  in  their  application  to  indi- 
vidual diseases.  The  author  discusses  the  nutritive  processes,  muscular  contraction, 
and  the  physiology  of  general  exercise,  the  subjects  of  the  first  three  chapters,  in  a 
most  satisfactory  manner.  The  work  is  purely  of  a  scientific  character,  and  commends 
itself  as  such  to  the  attention  of  all  physicians. 

Virchow's  Cellular  Pathology. 

As  based  upon  Physiological  and  Pathological  History.  Translated  from 
the  Second  Edition  of  the  Original.  By  Frank  Chance,  B.A.,  M.A., 
Cantab  Licentiate  of  the  Royal  College  of  Physicians,  &c,  &c.  With 
Notes  and  Numerous  Emendations,  principally  from  MSS.  Notes  of  the 
Author,  and  Illustrated  by  144  Engravings.     Octavo.   .        .         $5.00 

Prof.  Virchow  and  his  writings  are  well  known  wherever  the  science  of  medicine  is 
studied..  This  work  has  been  selected  by  the  Medical  Bureau  of  the  United  States  for 
general  distribution  in  the  hospitals  and  medical  stations  of  the  army ;  recording,  aa 
it  does,  ^ie  researches  in  this  branch  of  science  down  to  the  present  time. 

The  importance  of  the  subject,  the  new  ideas  advanced,  and  the  established  repu- 
tation of  the  author,  induced  the  publication  of  this  book,  and  has  made  it  a  standard 
work  throughout  Europe  and  in  this  country. 

Yirchow  on  Morbid  Tumors. 

IN   PREPARATION. 


Walker  on  Intermarriage. 


Or,  the  Mode  in  which,  and  the  Causes  why,  Beauty,  Health,  and  Intellect 
result  from  certain  Unions,  and  Deformity,  Disease,  and  Insanity  from 
others.  With  Illustrations.  By  Alexander  Walker,  Author  of 
"  Woman,"  "  Beauty,"  &e.,  &c.     12mo $1.50 

"  The  author  is  evidently  a  careful  observer,  and  a  proper  thinker,  and  has  presented  us  with  a  vast  amount 
of  information,  derived  both  from  man  and  the  inferior  animals.  He  has  aimed  to  be  useful,  by  pointing  out 
bow  bodily  deformities  and  mental  infirmities  may  be  forestalled;  and  how  marriages  among  blood  relations 
tend  to  the  degeneracy  of  the  offspring.  He  also  shows  how,  by  carefully  assorted  marriages,  the  means  of 
Improving  general  organization  and  beauty  of  countenance,  as  well  as  mental  and  physical  vigor,  are,  in  a 
great  degree,  under  the  control  of  man.  Although  not  strictly  a  medical  work,  we  cannot  refrain  from  com« 
mending  it  to  the  pemsal  of  the  Profession,  as  it  contains  much  that  is  valuable  in  a  hygienic  point  of  view."  — 
Medical  Examiner 


LINDSAY  AND    BLAKISTON'S    PUBLICATIONS. 


Wytfaes'  Physician's  Pocket,  Dose,  and  Symp- 
tom Book. 

Containing  the  Doses  and  Uses  of  all  the  Principal  Articles  of  the  Materia 
Medica,  and  Original  Preparations;  A  Table  of  Weights  and  Mea- 
sures, Rules  to  Proportion  the  Doses  of  Medicines,  Common  Abbre- 
viations used  in  Writing  Prescriptions,  Table  of  Poisons  and  Antidotes, 
Classification  of  the  Materia  Medica,  Dietetic  Preparations,  Table  of 
Symptomatology,  Outlines  of  General  Pathology  and  Therapeutics,  &e. 
By  Joseph  H.  Wythes,  A.M.,  M.D.,  &c.    The  Eighth  Revised  Edition. 

Price,  in  cloth, $1.00 

"      leather,  tucks,  with  pockets,         ....  1.25 

This  little  manual  has  been  received  with  much  favor,  and  a  large  number  of  copies 
Bold.  It  was  compiled  for  the  assistance  of  students,  and  to  furnish  a  vade  mecum  for 
the  general  practitioner,  which  would  save  the  trouble  of  reference  to1  larger  and  more 
elaborate  works.  The  present  edition  has  undergone  a  careful  revision.  The  thera- 
peutical arrangement  of  the  Materia  Medica  has  been  added  to  it,  together  with  suck 
other  improvements  as  it  was  thought  might  prove  of  value  to  the  wor/t. 


Waring's  Manual  of  Practical  Therapeutics. 

Considered  chiefly  with  reference  to  Articles  of  the  Materia  Medica.     By 
Edward  John  Waring,  F.R.C.S.,  F.L.S.,  &c,  &c.    From  the  Second 
i         London  Edition.     Royal  Octavo. 

Price,  in  cloth, $6.00 

"      in  leather, 7.00 

There  are  many  features  in  Dr.  Waring's  Therapeutics  which  render  it  especially 
valuable  to  the  Practitioner  and  Student  of  Medicine,  much  important  and  reliable  in- 
formation being  found  in  it  not  contained  in  similar  works ;  it  also  differs  from  them 
in  its  completeness,  the  convenience  of  its  arrangement,  and  the  greater  prominence 
given  to  the  medicinal  application  of  the  various  articles  of  the  Materia  Medica  in  the 
treatment  of  morbid  conditions  of  the  Human  Body,  &c,  &c.  It  is  divided  into  two 
parts,  the  alphabetical  arrangement  being  adopted  throughout  the  volume.  For  the 
further  convenience  of  the  reader  there  is  also  added  an  Index  of  Diseases,  with  a 
list  of  the  medicines  applicable  as  remedies,  and  a  full  Index  of  the  medicines  and 
preparations  noticed  in  the  work. 

"  Our  ndmiration,  not  only  for  the  immense  industry  of  the  author,  but  also  of  the  great  practical  value  of 
the  volume,  iucreases  with  every  reading  or  consultation  of  it.  We  wish  a  copy  could  be  put  in  the  hand* 
»f  every  student  or  practitioner  in  the  country.  In  our  estimation  it  is  the  best  book  of  the  kind  ever 
written." — N.  Y.  Medical  Journal. 

Weber's  Clinical  Hand-Book  of  Auscultation 
and  Percussion. 

An  Exposition  from  First  Principles  of  the  Method  of  Investigating 
Diseases  of  the  Respiratory  and  Circulating  Organs.  Translated  by 
John  Cockle,  M.  D.     With  Illustrations.     Price,       .        .         $1.00 
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Walton's  Operative  Ophthalmic  Surgery. 

By  Haynes  Walton,  F.R.C.S.,  Surgeon  to  the  Central  London  Ophthal- 
mic Hospital,  &c.  With  169  Illustrations.  Edited  by  S.  Littell, 
M.D.,  Surgeon  to  the  Wills  Hospital  for  the  Diseases  of  the  Eye,  &c. 
Octavo $4.00 

"It  is  eminently  a  practical  work,  evincing  in  its  author  great  research,  a  thorough  knowledge  of  his  sub- 
|  eel,  and  an  accurate  and  most  observing  mind."  —  Dublin  Quarterly  Journal. 

Watson's  Practice  abridged. 

A  Synopsis  of  the  Lectures  on  the  Principles  and  Practice  of  Physic.  De- 
livered at  King's  College,  London,  by  Thomas  Watson,  M.D.,  Felloiv 
of  the  Royal  College  of  Physicians,  &c,  &c.  From  the  last  London 
Edition.  With  a  concise  but  Complete  Account  of  the  Properties,  Uses, 
Preparations,  Doses,  &c,  of  all  the  Medicines  mentioned  in  these  Lectures, 
and  other  Valuable  Additions,  by  J.  J.  Meylor,  A.M.,  M.D.,  &c,  &c. 
A  neat  locket  Volume  bound  in  cloth  flexible.         .         .        .        $2.00 

Wells'  Treatise  on  the  Diseases  of  the  Eye, 

illustrated   by  Ophthalmoscopic  Plates  and  Numerous  Engravings  on 
Wood.     By  J.  Scelberu  Wells,  Ophthalmic  Surgeon  to  King's  College 
Hospital,  &c.     Second  London  Edition,  cloth,  $6.50;  leather,  $7.50. 
This  is  the  author's  own  edition,  printed  in  London  under  his  supervision,  and  issued 
in  this  country  by  special  arrangement  with  him. 

Wright  on  Headaches. 

Their  Causes  and  their  Cure.  By  Henry  G.  Wkight,  M.D.,  Member 
of  the  .Royal  College  of  Physicians,  &c.  &c.  From  the  Fourth  London 
Edition.     12mo.     Cloth $1.25 

"  Few  affections  are  more  unmanageable  and  more  troublesome  than  those  of  which 
this  essay  treats;  and  we  doubt  not  that  any  suggestions  by  which  we  can  relieve 
them  will  be  gladly  received  by  physicians.  The  author's  plan  is  simple  and  practical. 
He  treats  of  headaches  in  childhood  and  youth,  in  adult  life  and  old  age,  giving  in 
each  their  varieties  and  symptoms,  and  their  causes  and  treatment.  It  is  a  most  satis- 
factory monograph,  as  the  mere  fact  that  this  is  a  reprint  of  the  fourth  edition,  testifies. 

"The  great  pains  which  the  author  takes  to  clear  up  the  differential  diagnosis  of  the 
different  varieties,  and  establish  a  satisfactory  basis  for  rational  treatment,  are  every- 
where visible.  While  such  a  valuable  fund  of  information  is  offered  to  the  practitioner 
%t  the  cost  of  a  single  visit,  he  should  not  let  his  patient  suffer  for  want  of  it."  — 
Medical  and  Surgical  Reporter. 

Wells  on  Long,  Short,  and  Weak  Sight,  and 

their  Treatment  by  the  Scientific  Use  of  Spectacles.  Third  Edition  Pre- 
vised, with  Additions  and  Numerous  Illustrations.  By  J.  Soelberq 
Wells.     Octaro.         .....  Price,  $3.00 
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llirris's  Principles  and  Practice  of  Dentistry. 

THE   TENTH   REVISED   EDITION. 

In  great  part  Re-written,  Re-arranged,  and  with  many 
New  and  Important  Illustrations. 

INCLUDING 

1.  Dental  Anatomy  and  Physiology.  3.  Dental  Surgery. 

2.  Dental  Pathology  and  Therapeutics.  4.  Dental  Mechanics. 

By  Chapin  A.  Harris,  M.D.,  D.D.S.,  &c.  The  tenth  edition,  revised  and 
edited  by  P.  H.  Austen,  M.D.,  Professor  of  Dental  Science  and  Mechan- 
ism in  the  Baltimore  College  of  Dental  Surgery,  with  nearly  400  Illustra- 
tions, including  many  new  ones  made  especially  for  this  edition. 
One  volume,  Royal  Octavo,  bound  in  Cloth,  ....  $6.50 
"  "        Leather,         .         .         .         7.50 

The  subscribers,  in  presenting  to  the  Dental  Profession  The  Tenth  Re- 
vised Edition  of  the  late  Prof.  Harris's  Text-Book  of  Dentistry, 
desire  to  call  their  attention  to  the  thorough  revision,  and  modification  in 
its  arrangement  which  it  has  been  found  necessary  to  make,  in  order  to  bring 
it  fully  up  to  the  present  advanced  state  of  the  science,  and  to  preserve  for 
it  that  reputation  which  it  has  for  so  many  years  sustained,  as  being  the 
first  and  leading  book  on  the  subject  in  the  English  language. 

So  great  have  been  the  advances  in  Dental  Phj^siology,  Pathology,  Sur- 
gery, and  Mechanism,  that  a  revision  in  all  its  parts,  more  complete  and 
thorough  than  has  been  made  to  any  previous  edition — amounting,  in  some 
cases,  to  are-writing  of  the  articles  or  subjects  —  had  become  imperative; 
and  in  order  to  have  this  done  in  the  most  efficient  manner,  the  publishers 
were,  fortunately,  able  to  secure  the  valuable  services  of  Prof.  Austen,  of 
the  Baltimore  Dental  College,  who,  added  to  his  experience  of  twenty  years 
as  a  teacher,  was,  for  a  long  time,  the  associate  and  friend  of  Dr.  Harris. 
He  was  thus  peculiarly  fitted  for  this  task.  In  order,  however,  to  render 
the  work  the  more  perfect  and  acceptable  to  the  Profession,  Dr.  Austen 
associated  with  him  Prof.  Gorgas  and  Thomas  S.  Latimer,  M.D.,  of  the  same 
school,  both  gentlemen  of  acknowledged  proficiency  in  their  respective 
departments,  and  further  obtained  valuable  original  articles  from  Prof. 
Kingslcy,  of  the  New  York  Dental  College,  whose  reputation  is  well  known, 
and  other  gentlemen  of  the  Profession  of  equal  repute  in  their  respective 
specialties.  The  publishers,  therefore,  offer  this  edition  to  the  Profession 
with  the  utmost  confidence  that  it  will  be  found  most  complete  in  every 
respect  as  a  text-book  for  the  student  and  a  guide  and  companion  for  the 
experienced  practitioner. 


Harris's  Dictionary. 


THE   THIRD   REVISED   EDJTlON. 

A  Dictionary  op  Medical  Terminology,  Dental  Surgery,  and  the 
Collateral  Sciences.  By  Chapin  A.  Harris,  M.D.,  D.D.S.,  Pro- 
fessor of  the  Principles  of  Dental  Surgery  in  the  Baltimore  College, 
Member  of  the  American  Medical  Association,  &c,  &c.  The  Third 
Edition,  carefully  revised  and  enlarged,  by  Ferdinand  J.  S.  Gorgas, 
M.D.,  D.D.S.,  Professor  of  Dental  Surgery  in  the  Baltimore  College, 
&c,  &c.     In  one  volume,  Royal  Octavo,  bound  in  Cloth,         .       $6.50 

Leather,    .         7.50 

For  a  long  period  after  the  death  of  Dr.  Harris  his  Dictionary  remained 
out  of  print,  but  a  constantly  increasing  demand  for  it  from  the  Profession 
and  from  students  urged  the  publishers  to  the  preparation  of  a  new  edition. 
The  many  advances  in  dental  science  made  during  this  interim  rendered 
the  incorporation  of  many  new  terms  and  formulae  absolutely  necessary  to 
the  student  of  Dentistry,  as  well  as  to  the  dental  practitioner.  The  present 
edition  has  been  thoroughly  revised  by  Prof.  Gorgas,  Dr.  Harris's  successor 
in  the  Baltimore  Dental  College ;  and  in  a  very  satisfactory  manner, 
nearly  three  thousand  new  words  have  been  incorporated  into  it,  besides 
additions  and  corrections  being  made  to  many  others.  The  doses  of  the 
more  prominent  medicinal  agents  have  also  been  added,  and  in  every  way 
the  book  has  been  greatly  improved,  and  its  value  enhanced  as  a  work  of 
reference.  To  those  studying  or  practising  Dentistry  it  must  prove  in- 
valuable. 

Heath  on  the  Injuries  and  Diseases  of  the  Jaws. 

The  Jacksonian  Prize  Essay  of  the  Royal  College  of  Surgeons  of  England, 
1867.  By  Christopher  Heath,  F.R.C.S.,  Assistant  Surgeon  to  Uni- 
versity College  Hospital,  and  Teacher  of  Operative  Surgery  in  University 
College.     Containing  over  150  Illustrations.     Octavo,     .         .         $6.00 

This  work  is  of  the  highest  practical  value.  It  treats  of  dislocations,  fractures, 
deformities,  and  other  disorders  of  the  jaws,  with  the  means  for  relief,  illustrated  by 
drawings  of  displacements,  apparatus,  morbid  growths,  portraits  of  patients,  etc.,  to 
the  number  of  154.  It  embodies  American  as  well  as  European  experience,  and  con- 
tains quite  a  large  appendix  of  cases  in  detail.  The  practical  character  of  its  contents, 
with  good  paper,  print,  and  engravings,  strongly  commend  this  book  to  the  profession. 
Every  surgeon  and  dentist  should  have  a  copy. — Dental  Cosmos. 

It  is  impossible  to  over-estimate  the  value  and  importance  of  this  comprehensive 
work.  —  British  Journal  of  Dental  Science. 

The  concise  descriptions  and  excellent  arrangement  make  this  monograph  valuable 
for  reference. — British  Medical  Journal. 

Coles  on  Deformities  of  the  Mouth, 

Congenital  and  Acquired,  with  their  Mechanical  Treatment.  By  James 
Oakley  Coles,  D.D.S.,  Member  of  the  Odontological  Society,  &c,  &c. 
Second  Edition,  Revised  and  Enlarged,  with  8  Colored  Engravings  and 
51  Illustrations  on  Wood.       .......         $2.50 

The  second  edition  of  this  work  shows  that  the  author  has  continued  to  devote  him- 
self with  zeal  to  the  investigation  and  treatment  of  a  very  interesting  class  of  cases. 
Mr.  Coles  has  especially  studied  the  congenital  cleft  palate,  and  has,  with  the  mirror, 
detected,  in  several  cases,  growths  ia  the  naso-pharyngeal  tonsil.  Very  beautiful 
colored  drawings  are  given  in  illustration  of  the  subject  of  cleft  palate.  Mr.  Coles 
gives  the  preference  to  mechanical  treatment,  in  both  congenital  and  pathological 
perforations  of  the  palate,  and  his  experience  as  to  the  good  results  obtained  is  cer- 
tainly most  encouraging.  We  recommend  the  work  to  the  study  of  both  surgeons  and 
dentists.  -—  London  Lancet. 


Taft's  Practical  Treatise  on  Operative  Den- 
tistry.   A  NEW  EDITION,  THOEOUGHLY  KEVISED. 

By  Jonathan  Taft,  D.D.S.,  Professor  of  Operative  Dentistry  in  the  Ohio 
College  of  Dental  Surgery,  &e.  The  Second  Edition,  thoroughly  Revised, 
with  additions,  and  fully  brought  up  to  the  present  state  of  the  Science. 
Containing  over  100  Illustrations.     Octavo.     Leather,  .         .  $4.50 

The  first  edition  of  Dr.  Taft's  work  imparted  a  new  impulse  to  the  practice  of  Oper- 
ative Dentistry.  In  the  early  days  of  the  profession,  excellence,  as  an  operator,  was 
attainable  only  by  long  years  of  industrious  practice.  Now,  many  of  the  best  opera- 
tors are  found  among  those  comparatively  young ;  and  perhaps  no  single  agency  has 
done  more  to  produce  this  result  than  this  volume  of  Professor  Taft  in  systematically 
and  clearly  setting  forth  the  attained  truths  of  our  science  in  such  a  way  as  to  be  acces 
sible  to  all. 

The  second  edition  contains  nearly  fifty  additional  pages  of  matter,  and  the  whole 
work  is  carefully  revised,  with  a  labor  but  little,  if  any,  short  of  the  preparation  of  an 
entirely  new  volume.  —  Dental  Register 

The  first  edition  of  this  "Practical  Treatise  on  Operative  Dentistry,"  by  Prof.  Taft, 
published  in  1859,  has  become  very  familiar  to  the  dental  practitioner  and  student,  and 
its  value  universally  acknowledged.  It  is  with  pleasure,  therefore,  that  we  note  the 
issue  of  a  revised  edition,  which  the  author's  industry  has  made  still  more  worthy  of 
professional  attention.  —  American  Journal  of  Dental  Science. 

Professor  Taft  has  done  good  service  to  the  profession  in  thus  embodying,  in  a  sep- 
arate volume,  a  comprehensive  view  of  Operative  Dentistry.  This  gentleman's  position 
as  a  teacher  must  have  rendered  him  familiar  with  the  most  recent  views  which  are 
entertained  in  America  on  this  matter,  while  his  extensive  experience  and  well-earned 
reputation  in  practice  must  have  rendered  him  a  competent  judge  of  their  merits.  We 
willingly  commend  Prof.  Taft's  able  and  useful  work  to  the  notice  of  the  profession. — 
London  Dental  Review. 

Richardson's  Practical  Treatise  on  Mechani 

Cal  UentlStry.    second  edition,  much  enlarged. 

By  Joseph  Richardson,  D.D.S.,  Professor  of  Mechanical  Dentistry  in 
the  Ohio  College  of  Dental  Surgery,  &c.  With  over  150  beautifully  exe- 
cuted Illustrations.     Octavo.     Leather  .....         $4.50 

When  the  first  edition  of  this  work  made  its  appearance,  we  gave  a  favorable  notice 
of  it.  It  is  only  necessary  now  to  add  that  the  second  contains  all  the  improvements 
in  this  department  of  Dentistry  of  the  past  ten  years.  Many  additions  have  been  made 
and  other  parts  have  been  entirely  re-written.  — Dental  Cos7nos. 

Dr.  Richardson's  work  is  justly  regarded  as  indispensable  to  the  dentist.  Rejecting 
all  that  is  useless,  and  conveying  his  ideas  without  the  verbiage  in  which  too  many 
encumber  their  thoughts,  he  has  given  to  us  a  concise  statement  of  what  is  to  be  done 
by  the  mechanical  dentist,  and  how  to  do  it.  —  Dental  Laboratory. 

Prof.  Richardson  is  thoroughly  and  minutely  acquainted  with  every  topic  he  attempts 
to  discuss,  both  in  theory  and  practice.  He  exhibits  a  knowledge  of  the  hidden  nooks 
and  corners  of  the  dental  laboratory  quite  refreshing,  in  view  of  the  superficial  treat- 
ment the  subject  has  usually  received.  He  selects  one  great  and  important  branch  of 
dental  science,  and  exhausts  it,  placing  it  in  such  plain  and  practical  form  so  that  every 
student  sees  and  understands  its  merits  at  a  glance.  — N.  Y.  Dental  Journal. 

This  work  does  infinite  credit  to  its  author.  Its  comprehensive  style  has  in  no  way 
interfered  with  most  elaborate  details  where  this  is  necessary ;  and  the  numerous  and 
beautifully  executed  wood-cuts  with  which  it  is  illustrated  render  this  volume  as  at- 
tractive as  its  instructions  are  easily  understood.  —  Edinburgh  Med.  Journal. 

After  a  careful  perusal,  we  have  no  hesitation  in  commending  the  book  to  our  readers 
as  a  good  practical  work,  the  illustrations  of  which  greatly  surpass,  so  far  as  we  are 
aware,  any  other  American  work  on  the  subject.  —  London  Lancet. 

The  scope  of  the  whole  work  is  thoroughly  carried  out,  and  to  any  one  desiring  a 
theoretical  knowledge  of  Dental  Mechanics,  Dr.  Richardson's  book  will  be  found  a 
most  efficient  guide.  —  British  and  Foreign  Medico- Chirurg.  Review. 


Robertson's  Manual  on  Extracting  Teeth. 

A    NEW    REVISED    EDITION. 

Founded  on  the  anatomy  of  the  parts  involved  in  the  operation,  the  kinds 
and  proper  construction  of  the  instruments  to  be  used,  the  accidents  likely 
to  occur  from  the  operation,  and  the  proper  remedies  to  retrieve  such  acci- 
dents.   By  A.  Robertson,  M.D.,  D.D.S.,  &c.    Second  Edition.    $1.50. 

The  author  is  well  known  as  a  contributor  to  the  literature  of  the  profession,  and  as 
a  clear,  terse,  and  practical  writer.  The  subject  is  one  to  which  he  has  devoted  con- 
siderable attention,  and  is  treated  with  his  usual  care  and  ability.  The  work  is  valu- 
able, not  only  to  the  dental  student  and  practitioner,  but  also  to  the  medical  student 
and  surgeon. — Dental  Cosmos. 

Bond's  Practical   Treatise  on  Dental  Med- 
icine.   FOURTH  EDITION  IN  PREPARATION. 

Tomes'  System  of  Dental  Surgery. 

With  208  Illustrations •.  $4.50 

Fox  on  the  Human  Teeth. 

Their  Natural  History,  Structure,  and  Treatment  of  the  Diseases  to  which 
they  are  Subject.      With  250  Illustrations.         ....       $4.00 

Sansom  on  Chloroform. 

Its  Action  and  Administration,  by  Arthur  Ernest  Sansom,  M.B., 

Physician  to  King's  College  Hospital,  &c,  &c.     12mo  .  .  $2.00 

The  work  of  Dr.  Sansom  may  be  characterized  as  most  excellent.  Written  not  alone 
from  a  theoretical  point  of  view,  but  showing  very  considerable  experimental  study, 
and  an  intimate  clinical  acquaintance  with  the  administration  of  these  remedies  ;  pass- 
ing concisely  over  the  whole  ground,  giving  the  latest  information  upon  every  point, 
it  is  just  the  work  for  the  student  and  practitioner.  The  author  may  rest  assured  that, 
although,  in  his  preface,  he  objects  to  the  "hackneyed  expression  of  endeavoring  to 
supply  a  want,"  this  is  just  what  he  has  done  —  supplied,  and  well  supplied,  a  want; 
for  no  such  book  existed  before  in  our  language.  — American  Medical  Journal. 

Anstie  on  Stimulants  and  Narcotics. 

Their  Mutual  Relations,  ivith  Special  Researches  on  the  Action  of  Alcohol, 
Ether,  and  Chloroform  on  the  Vital  Organism.  By  Francis  E.  Anstie, 
M.D.,  Assistard  Physician  to  Westminster  Hospital,  Lecturer  on  Materia 
Medica  and  Therapeutics,  &c.  &c.     Octavo $3.00 

Handy's  Text-Book  of  Anatomy, 

And  Guide  to  Dissections.  For  the  use  of  Students  of  Medicine  and 
Dental  Surgery v     With  312  Illustrations.     Octavo.    .         .         .    $4.00 

IJST  PREPARATION. 

THE   PATHOLOGY   OE  THE   TEETH.. 

By  Prof.  Wedl,  of  the  University  of  Vienna.     Translated  by  Francis  H. 

Brown,  M.D.,  and  Edited  by  Thos.  B.  Hitchcock,  M.D.,  Professor 

of  Dental  Pathology  and  Therapeutics  in  the  Dental  School  of  Harvard 

University,  Cambridge.     With  numerous  Illustrations. 
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Cooley's  Toilet  and  Cosmetic  Arts. 

The  Toilet  and  Cosmetic  Arts,  in  Ancient  and  Modern  Times.  With  <\ 
Review  of  the  Different  Theories  of  Beauty  and  copious  allied  Informa' 
tion,  Social,  Hygienic,  and  Medical,  including  Instructions  and  Cautions 
respecting  the  Selection  and  Use  of  Perfumes,  Cosmetics,  and  other  Toilet 
Articles ;  and  a  Comprehensive  Collection  of  Formulae,  and  Direction* 
for  their  Preparation.  By  Arnold  J.  Cooley,  Author  of  "  Cyclopaedia 
of  Receipts :  Processes,  Data,  and  Collateral  Information,  &c.,in  the  Arts 
and  Manufactures."  With  Index  to  about  5000  Matters  of  Interest,  Use 
or  Caution.     Demi-Octavo.    .         .         .         .         .         .         .         $3.00 

Ott  on  the  Manufacture  of  Soaps  and  Candles. 

Including  the  Most  Recent  Discoveries,  embracing  all  hinds  of  Ordinary 

Hard,  Soft,  and  Toilet  Soaps,  especially  those  made  by  the  Cold  Process ; 

and  the  Modes  of  Detecting  Frauds  in  the  Manufacturing  and  the  Making 

of  Tallow  and   Composite  Candles.     By  Adolph  Ott,  Practical  and, 

Analytical  Chemist.     12mo.     With  Illustrations.     (Just  ready.)     $2.50 

The  author,  in  preparing  this  volume,  has  been  careful  to  give  a  clear  and  concise 

wjcount  of  the  art  of  soap  and  candle  making,  as  now  practised,  so  as  to  make  the  work 

as  practical  in  its  character  as  possible.     Appropriate  illustrations  have  been  added, 

and  critical  explanations  of  the  various  manipulations  and  mechanical  arrangements, 

by  which  they  are  effected.    Much  new  matter  has  also  been  incorporated  in  the  book, 

never  before  published. 

Piesse's  Whole  Art  of  Perfumery. 

A   NEW   REVISED   AND    ENLARGED   EDITION. 

And  the  Methods  of  Obtaining  the  Odors  of  Plants ;  with  Instructions  for 
the  Manufacture  of  Perfumes  for  the  Handkerchief,  Scented  Powders, 
Odorous  Vinegars,  Dentifrices,  Pomatums,  Cosmetics,  Perfumed  Soaps, 
&c;  to  which  is  added  an  Appendix,  on  Preparing  Artificial  Fruit 
Essences,  &c.  By  G.  W.  Septimus  Piesse,  Analytical  Chemist.  A  new 
American  from  the  Third  London  Edition.     12mo.     With  Numerous 

Illustrations. $3.00 

Dk.  Piesse's  volume  covers  the  entire  ground  of  the  subject  upon  which  it  treats. 
It  is  full  of  Useful  and  Curious  Information,  including  also  many  Valuable  Formulae ; 
anl  will  be  found  of  equal  importance  and  interest  to  the  practical  man  as  to  the  gen- 
eral reader. 

Overman's   Practical   Mineralogy,  Assaying 
and  Mining. 

With  a  Description  of  the  Useful  Minerals,  and  Instructions  for  Assaying, 
according  to  the  simplest  Methods.  By  Frederick  Overman,  Mining 
Engineer,  &c.     12mo $1.25 

The  object  of  this  volume  is  to  place  before  the  public  the  characteristics  and  usee 
at'  minerals,  in  a  popular  style,  avoiding,  as  far  as  possible,  the  use  of  scientific  and 
technical  terms.  The  subject  is  divided  into  three  parts:  —  Mineralogy,  or  a  Descrip- 
tion of  the  Appearance  of  Minerals,  with  the  localities  in  which  they  may  or  have  been 
found ;  Assaying,  or  an  Investigation  of  the  value  of  Minerals,  by  means  which  are 
within  the  reach  of  every  one;  and  Practical  Mining  in  its  simplest  form. 

Piggott  on  Copper  Mining  and  Copper  Ore. 

Containing  a  full  Description  of  some  of  the  Principal  Copper  Mines  of  the 
United  States,  the  Art  of  Mining,  the  Mode  of  Preparing  the  Ore  for 
Market,  Ac,  &c.  By  A.  Snowden  Piggott,  M.D.,  Practical  Chemist. 
12mo ...         81.50 
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Morfit's  Chemical  and  Pharmaceutical  Man- 
ipulations. 

A  Manual  of  the  Chemical  and  Ghemico-Meehanieal  Operations  of  the 
Laboratory.  By  Campbell  Morfit,  Professor  of  Analytic  and  Applied 
Chemistry  in  the  University  of  Maryland,  assisted  by  Clarence  Morfit, 
Assistant  Melter  and  Refiner  in  the  United  States  Assay  Office.  The 
Second  Edition,  Revised  and  Greatly  Enlarged,  with  over  500  Illustra- 
tions.    Octavo $5.00 

"The  arrangement  of  the  whole  is  such,  that  every  student  will  be  able  to  go  through  the  work  without  a 
guide  to  lead  him,  provided  the  necessary  apparatus  are  at  his  command.  But  even  without  them,  a  careful 
study  of  the  book  will  give  the  attentive  student  a  very  useful  insight  in  all  the  manipulations  of  the  pharma- 
ceutical chemist,  and  thousands,  no  doubt,  who  are  prevented  f  :om  attending  the  schools  of  pharmacy  and 
tthemiatry,  will  gladly  avail  themselves  of  the  only  means  left  them  for  self-improvement.  The  amount  of 
perseverance  and  industry  displayed  in  the  getting  up  of  this  work  is  truly  astonishing,  the  clearness  of  ex- 
pression in  every  sentence,  and  the  accurateness  of  the  500  illustrations,  are  above  praise.  'Morfit's  Manipula- 
tions' ranges  in  utility  immediately  after  the  United  States  Dispensatory." —  Chemical  Gazette. 

Branston's  Hand-Book  of  Practical  Receipts. 

A  Manual  for  the  Chemist,  Druggist,  Medical  Practitioner,  dec,  dec. 
Comprising  the  Officinal  Medicines,  their  Uses,  and  Modes  of  Prepara- 
tion, and  Formulae-  for  Trade  Preparations,  Mineral  Waters,  Powders, 
Beverages,  Dietetic  Articles,  Perfumery,  dec;  with  a  Glossary  of 
Medical  and  Chemical  Terms,  and  a  Copious  Index.  By  Thomas 
F.  Branston.  From  the  Second  Revised  and  Enlarged  Edition. 
12mo ...         $1.50 

Campbell's  Manual  of  Scientific  and  Practical 
iculture. 


Agri< 


A  Systematic  Arrangement  of  all  Scientific  Knowledge  bearing  in  any  man- 
ner on  the  great  work  of  Farming.     For  the  use  of  Schools  and  Farmers. 
By  Prof.  J.  L.  Campbell,  of  Washington  College,  Va.     12mo.     With 
Illustrations.  .......  .         $1.50 

This  volume  has  been  prepared  to  supply  those  already  engaged  in  the  culture  of  the 
soil  with  a  guide,  the  study  or  perusal  of  which  will  enable  them  to  improve  upon  the 
old  system,  or  rather  want  of  system,  whict  has  worn  out  so  much  of  our  best  land, 
and  has  rendered  the  pursuit,  in  so  many  instances,  unprofitable ;  and  also  to  meet  the 
demands  of  teachers  for  a  text-book  of  the  right  kind,  which  will  give  the  student  such 
information  as  will  fit  him  for  the  intelligent  pursuit  of  agriculture  as  a  business. 

Darlington's  Flora  Cestrica; 

Or,  Herborizing  Companion.  Containing  all  the  Plants  of  the  Middle 
States,  their  Linncean  Arrangement,  a  Glossary  of  Botanical  Terms,  a 
complete  Index,  etc.  By  William  Darlington,  M.D.  The  TJiird 
Edition,  enlarged.     12mo.      .         .         .         .         .         .         .         $2.25 

Miller  on  Alcohol,  and  Lizars  on  Tobacco. 

Alcohol:  Its  Place  and  Power.  By  James  Miller,  F.R.S.E.,  Professor 
of  Surgery  in  the  University  of  Edinburgh;  President  of  the  Medico- 
Chirurgical  Society ;  Author  of  Miller's  Principles  and  Practice  of 
Surgery,  etc.,  etc.  The  Use  and  Abuse  of  Tobacco.  By  John  Lizars, 
late  Professor  of  Surgery  to  the  Royal  College  of  Surgeons,  etc.,  etc.     The 

Two  Essays  in  One  Volume.     l2mo $1.00 

The  first  of  these  treatises  was  prepared  by  Prof.  Miller  at  the  request  of  the  Scot- 
tish Temperance  League,  who  were  anxious  to  have  a  work  of  high  authority,  present- 
ing the  medical  view  of  the  Temperance  question.  It  has  passed  through  a  great 
number  of  editions  in  Scotland,  and  has  had  a  large  sale  in  this  country.  The  second 
was  prepared  by  Prof.  Lizars  to  show  the  pernicious  consequences  of  excessive  oi 
habitual  smoking.  If  purchased  in  quantities,  either  together  or  separately,  by  Tem- 
perance or  other  societies,  they  will  be  furnished  at  a  reduced  price 


JIEf  SYDENHAM  SOCIETY'S  PUBLICATIONS. 


LINDSAY  &  BLAKISTON,  Philadelphia, 

Are  now  prepared  to  receive  subscriptions  for  the  publications  of  The  New  Syden- 
ham Society  for  the  new  year,  at  Ten  Dollars,  payable  in  currency,  and  invariably  in 
advance,  and  to  furnish  any  of  the  previous  years  at  the  same  rate  and  on  the  me 
terms. 

The  Practical  Character  and  Permanent  Value  of  these  publications,  and  the  very 
low  price  at  which  they  are  furnished,  commend  them  to  the  favorable  attention  of  the 
Medical  Profession  in  the  United  States. 
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Philadelphia, 
Boston, 


WHEEE  PUBLISHED.        ?EI0E 
Per  A^Tinm. 
YE  ABLY. 

The  Pennsylvania  Hospital  Reports, 

The  Physician's  Visiting  List,  for  1871,  prices  reduced 

Clinical  Society's  Transactions, 

St.  Andrew's  Medical  Graduates'  Association  Reports, 

St.  Thomas'  Hosjntal  Reports, London 

The  Liverpool       "  " " 

St.  George's  "  " " 

St.  Bartholomew  "  "  .....  •• 

Guy's  "  "  ......  " 

Obstetrical  Society's  Transactions,         ....  " 

Pathological     "  »  .  " 

Medico-Chiricrgical  Society's  Transactions,  .         .         .  " 

The  New  Sydenham  Society's  Publications.     3  to  4  vol- 
umes published  annually,      .         .         .         .         .  "  .         .         .     10  00 

HALF-  YEAML  Y. 

Braithwaite's  Retrospect  of 'Medicine  and  Surgery,        .     Eeprint, 
Ranking' s  Half- Yearly  Abstract    '<•  " 

QUABTEBLY, 

American  Journal  of  the  Medical  Sciences,    . 
British  and  Foreign  Medico- Chirurgical  Review,  . 
The  Dublin  Quarterly  Journal  of  Medicine, . 
American  Journal  of  Syphilography  and  Dermatology, 
Journal  of  Anatomy  and  Physiology.  $2.00  per  Number 
Microscopical  Journal,  ..... 

The  American  Jouimal  of  Obstetrics,     . 
Journal  of  Psychological  Medicine,        .         ... 
The  New  Orleans  Journal  of  Medicine, 
The  Ophthalmic  Hospital  Reports, 

BI-3IONTHLY. 


2  50 
2  60 

5  00 

10  00 

10  00 

3  00 

8  00 

4  00 

5  00 
5  00 

3  00 


5  00 

5  00 

6  00 

8  00 

4  00 

5  00 

3  00 

6  00 

3  00 

4  00 

4  00 

4  00 

12  00 

12  00 

12  00 

5  00 

4  00 

Any  other  Journals  will  be  furnished  to  order. 


No.  5.  The  Lymphatics  or  Absorbents. 
No.  6.   The  Digestive  Organs. 
No.  7.   The  Brain  and  Nerves. 
No.  8.  The  Organs  of  Sense  and  Voice. 
No.  9.  The  Textures.  —  Microscopic  Struc- 
tures. 


Marshall's  Physiological  Diagrams. 

LIFE-SIZE,  AND  BEAUTIFULLY  COLORED. 

On  account  of  their  large  size  and  the  great  distinctness  of  the  figures  on  them,  there 
has  been  a  growing  demand  in  this  country  for  these  Maps  for  the  Lecture  Room  and 
for  lecturing  from  in  Medical  as  well  as  other  Schools.  In  order  to  supply  this 
demand  on  more  favorable  terms,  we  have  recently  completed  an  arrangement  with  the 
publishers  in  London,  by  which  we  can  sell  them  to  the  trade  and  others  at  a  reduced 
price  and  on  better  terms  than  heretofore. 

The  series,  illustrating  the  whole  Human  Body,  are  life-size,  each  map  printed  on  a 
single  sheet  of  paper,  made  specially  for  the  purpose,  7  feet  long  and  8  feet  9  inches  broad, 
colored  in  fac-simile  of  the  Original  Drawings.     There  are  nine  diagrams,  as  follows : 

No.  1.  The  Skeleton  and  Ligaments. 

No.  2.  The  Muscles  and  Joints,  with  Ani- 
mal Mechanics. 

No.  3.  The  Viscera  in  Position.  —  The 
Structure  of  the  Lungs. 

No.  4.  The  Heart  and  principal  Blood- 
vessels. 

Prepared  under  the  direction  of  John  Marshall,  F.R.S.,  F.R.C.S.,  Pro- 
fessor of  Surgery,  University  College,  and  Surgeon  to  University  College 
Hospital. 
Price  of  the  Set,   Nine  Maps,  in  Sheets,         ....       $50.00 

"                 "                 "          handsomely  Mounted  on 
Canvas,  with  Rollers,  and  Varnished, $80.00 

Though  designed  more  especially  for  purposes  of  general  education,  supplying  an 
acknowledged  necessity  of  modern  teaching,  these  diagrams  will  be  found  not  inappli- 
cable to  the  requirements  of  professed  Medical  Schools,  affording,  as  they  do,  a  correct 
preliminary  view  of  the  various  systems  and  organs  in  the  human  body.  For  Public 
School  Purposes,  for  Lectures  at  Literary,  Scientific,  and  other  Institutes,  they  will 
be  found  invaluable;  and  also  to  students  of  Artistic  Anatomy,  imparting,  as  they  do, 
when  suspended  on  the  walls  of  the  Lecture-hall,  School-room,  or  Studio,  a  familiar 
acquaintance  with  the  whole  human  system. 

An  Explanatory  Key  to  the  Physiological 

Diagrams.   By  John  Marshall,  F.R.S.,  F.R.C.S.,  &c.   Octavo. 
Paper  covers.       .      •  .         .         .         .         .         .         .         .50  cts. 

Description  of  the  Human  Body. 

Its   Structure    and   Functions.      Illustrated    by   Physiological  Diagrams, 

Designed  for  the  Use  of  Teachers  in  Schools  and  Young  Men  destined 

for  the  Medical  Profession,  and  for  popular  Instruction  generally.     New 

Edition.     By  John  Marshall,  F.R.S.,  F.R.C.S.,  Professor  of  Surgery, 

University  College,  and  Surgeon  to  the  University  College  Hospital. 

The  work  contains  260  quarto  pages  of  Text,  bound  in  cloth,  and  198  Colored 
Illustrations,  arranged  in  Nine  Folio  Diagrams,  carefully  colored  and 
reduced  from  Prof.  Marshall's  large  work.     2  vols.     Cloth.       .     ftlO.OO 

Beeton's  Book  of  Household  Management. 

With  Sanitary,  Medical,  and,  Legal  Memorandums ;  also,  a  History  of  the 
Properties  and  Uses  of  all  things  connected  with  Home  Life  and  Com- 
forts. With  72  colored  and  600  other  Illustrations.  By  Mrs.  J.  Beeton. 
A  New  Edition,  1100  pages.     Demy-octavo,  half-roan.         .  $3.25 


PRICES  REDUCED  OF 

Lindsay  &  Blakiston's 
PHYSICIAN'S  VISITING  LIST. 

m  PKEPAKATION  FOR  1872. 

"The  simplest,  of  all  the  visiting  lists  published,  it  must  continue  to  hold,  what  it 
bow  has,  the  preference  over  all  other  forms  of  this  indispensable  companion  for  the 
Physician." — New  Fork  Med.  Journal. 

GOUTE^TS. 


1.  Table  of  Signs,  or  Guide  for  Registering  Visits,  En- 

gagements, &c. 

2.  An  Almanac 

3.  Marshall  Hall's  Ready  Method  in  Asphyxia. 

4.  Poisons  and  their  Antidotes. 

5.  Table  for  Calculating  the  Period  of  Utero-Gestation. 

6.  The  Visiting  List  arranged  for  25,  50,  75,  or  100 

Patients. 


7.  Memoranda  pages  for  every  month  in  the  year. 

8.  Pages  for  Addresses  of  Patients,  Ac. 

9.  "        Bills  and  Accounts   asked  for  and    de- 

livered. 

10.  "        Obstetric  Engagements. 

11.  "        Vaccination. 

12.  "        Recording  Obstetric  Cases,  Deaths,  and 

for  General  Memoranda. 


SIZES  AND   PRICE. 

For  25  Patients  weekly.     Tucks,  pockets,  and  pencil,         .         .         .                  .  $1   00 

50      "             "                "             "  " 1   25 

75      "             "                "             "  " 1   50 

100      "             "                "             "  " 2  00 

»  -    •■■'-•{£U5r}  •• ss° 

ioo     ..          ».na..{J^SSS*-}  « 3  00 


Also,  AN  INTERLEAVED  EDITION, 

for  the  use  of  Country  Physicians  and  others  who  compound  their  own  Prescriptions, 
or  furnish  Medicines  to  their  patients.  The  additional  pages  can  also  be  used  for  Special 
Memoranda,  recording  important  cases,  &c,  &c. 

For  25  Patients  weekly,  interleaved,   tucks,  pockets    etc.,         .         .         .         .    $1  50 
50       "  "  "  ««■'««  ....       1  75 

J  Jan.  to  June 
\  July  to  Dec 


D'  |    "  "  ....     3  00 


This  Visiting  List  has  now  been  published  for  Twenty  Years,  and  has 
met  with  such  uniform  and  hearty  approval  from  tbe  Profession,  that  the 
demand  for  it  has  steadily  increased  from  year  to  year. 

The  Publishers,  in  order  to  still  further  extend  its  circulation  and  useful- 
ness, and  to  keep  up  the  reputation  which  it  has  so  long  retained,  of  being 

THE  CHEAPEST  AND  BEST, 

as  well  as  the  Oldest  Visiting  List  published,  have  now  made  a  very 
considerable  reduction  in  the  price. 

It  can  be  procured  from  the  principal  booksellers  in  any  of  the  large 
cities  of  the  United  States  and  Canada,  or  copies  will  be  forwarded  by  mail, 
free  of  postage,  by  the  Publishers,  upon  receipt  by  Hem  cf  the  retail  price 
as  annexed. 

In  ordering  the  work  from  other  booksellers,  order 
IAndsay  &  JBlakiston's  Physician's  Visiting  List. 

And  in  all  cases,  whether  ordering  from  the  Publishers  or  otherwise, 
pecify  the  size,  style,  &c,  wanted. 

LINDSAY  &  BLAKISTON,  Publishers, 

25  South  Sixth  St.,  Philadelphia. 


LINDSAY  &  BLAKISTON'S  PUBLICATIONS. 

JPor  Sale  by  Booksellers  In  the  principal  Cities  of  the  Union,  or  sent  by  mail,  free  of 
postage,  upon  receipt  of  the  retail  price. 


Aitken's  Science  and  Practice  of  Med- 
icine, from  the  fifth  London  edition, 
with  American  additions  equal  to  500 
pages  of  the  Lond.  edit.,  2  vols.  8v6.  $12.00 
AHhaus's    Medical   Electricity.       New 

Edition         5.00 

Acton  'n  the  Reproductive  Organs  .  3.00 
Anstie  on  Stimulants  and  Narcotics  .  3.00 
By  ford  on  Diseases  of  Women  .  .  .  5.00 
Biddle's  Materia  Medica.  Third  edition.  4.00 
Brannton's  Practical  Receipts  .  .  .  1.50 
Beals's  How  to  Work  the  Microscope  .  7.50 
"  Microscope  in  Practical  Medicine  7.00 
Beale  on  the  Kidneys,  Urine,  &c.  400111.  10  00 
Beasley's  Book  of  Prescriptions  .  .  4.00 
"  Druggist's  Receipt  Book .     .     3.50 

Barth  &  Roger's  Auscultation  .  .  .  1.25 
Birch  on  Constipation.  Third  edition  1.00 
Bouchardat's  Annual  of  Therapeutics, &c. 1.50 
Bull's  Maternal  Management  of  Children  1.25 
Braithwaite's  Epitome,  2  vols.  .  .  .  10.00 
Beale's  Protoplasm,  2d  edition,  plates,  3.00 
"      On  Disease    Germs,  do.         1.75 

Hodge  on  Foeticide.    Paper  30  cts. ;  cloth,  50 
Chambers'  Lectures.     Renewal  of  Life    5.00 

1.00 
2.50 


6.50 
1.25 


Chew  on  Medical  Education 
Cohen's  Therapeutics  of  Inhalation     . 
Cazeadx's   Obstetrical   Text-Book,  the 
Fifth  American    edition,  very  much 
enlarged.    175  Illustrations     .     .     . 
Cleaveiand's  Pronouncing  Medical  Lex- 
icon.    Eleventh  edition       .... 
Carson's  History  Medical  Department 

University  of  Pennsylvania  .  .  .  2.00 
Goff's  Physician's  Day-Book, Ledger,&c. 12. 00 
Dixon  on  Diseases  of  the  Eye,  new  ed.  2.50 
Kirkes  Manual  of  Physiology,7thLon.ed.  5.00 
Legg's  Guide  to  the  Examination  of  Urine,  75 
Durkee  on  Gonorrhoea  and  Syphilis, Fifth 

edition,  revised  and  improved  .  . 
Fuller  on  Rheumatism.  Anew  edition. 
Garratt  on  Medical  Batteries  .  .  . 
Graves'  Clinical  Medicine.  New  ed.  . 
Greenhow  on  Chronic  Bronchitis  . 
Gross'  American  Medical  Biography  . 
Headland  on  the  Action  of  Medicine  . 
Heath's  Diseases  and  Injuries  of  the  Jaws  6.00 
Hewitt  on  the  Diseases  of  Women  .  .  5.00 
Hilles'  Pocket  Anatomist'  ....  1.00 
Holmes'  Surgical  Diseases  of  Children  9.00 
Hufeland's  Art  of  Prolonging  Life  .  . 
Hillier's  Diseases  of  Children  .  .  . 
Mackenzie  on  the  Laryngoscope,  Rhino 
scopy,  and  Diseases  of  the  Throat     . 

Morris  on  Scarlet  Fever 1.50 

Meigs'  &  Pepper's  Treatise  on  Diseases 
of  Children.  Fourth  edition,  rewritten 
and  very  much  enlavged     .     .     .'    .     6.00 
Maxscn's  Practice  of  Medicine        .     .     4.00 
Meiidenuall's  Medical  Student's  Vade 

Mecum.  Eighth  edition  ....  2.50 
fennsylvania  Hospital    Reports.    Vols. 

1  and  2,  each 4.00 

Pagct's  Lectures  on  Surgical  Pathology  6.00 
Percira's  Physician's  Prescription  Book  1.25 
Physician's  Visiting  List.  Various  sizes 
end  prices.     See  Catalogue. 


5.00 

2.00 
6.00 
2.00 
3.50 
3.00 


1.25 
3.00 

3.00 


Prince's  Orthopedic  Surgery      .     .     .  $3.00 
Prince's  Plastic  Surgery.     Illustrated  1.60 
Pienouard's  History  of  Medicine      .     .  4.00 
Radcliife  onEpilepsy,Pain,Paralysis,&c.  2.00 
Lawson's  Complete   Text-Book  of  Dis- 
eases and  Injuries  of  the  Eye       .     .  2.50 
Ruppaner  on  Laryngoscopy,  &c.      .     .  2.00 
Ryan's  Philosophy  of  Marriage    .  .     .  1.00 
Reese's  Analysis  of  Physiology  .     .     .  1.50 
Reese's  American  Medical  Formulary  L.5Q 
Sydenham  Society's  Biennial  Retrospect  2.0C 
Still's  Epidemic  Meningitis       .     ...  2.00 

Sansom  on  Chloroform,  its  Action,  Modes 

of  Administration,  &c,  &c.     .     .     .  2.00 

Stokes  on  Diseases  of  the  Heart      .     .  3  00 

Spratt's  Obstetric  Tables.    4to,  col'd  PI.  8.00 

Skoda  on  Auscultation  and  Percussion  1.50 
Sydenham  Society's  Pub.     Per  year,     10.00 

Tyson's  Cell  Doctrine.     Illustrated.     .  2.00 

Tanner's  Practice  of  Medicine,  5th  ed.  6.00 
Tanner  on  Diseases  of  Children 

Tanner's  Index   of  Diseases       .     .     .  8.00 

Tanner's  Memoranda  of  Poisons     .     .  .60 
Trousseau's   Clinical   Medicine.     Vols. 

1,  2,  and  3,  each   .......  5.00 

Thompson  on  Pulmonary  Consumption  1.25 

Tilt's  Elements  of  Female  Hygiene      .  1.60 

Taylor's  Movement  Cure         ....  1.50 

Virchow's  Cellular  Pathology     .     .     .  6.00 
Soelberg  Wells  on  the  Eye.    2d  London 

Edition,  with  Illustrations      .     .     .  6.50 

Walker  on  Intermarriage       ....  1.50 

AVythe's    Pocket    Dose    and   Symptom 

Book.     Eighth  edition 1.00 

Waring's  Practical  Therapeutics      .     .  6.00 

Walton's  Operative  Ophthalmic  Surgery  4.00 

Watson  s  Practice,  Abridged       .     .     .  2.00 

Wright  on  Head-Aches 1.25 

Wells  on  Long,  Short,  and  Weak  Sight. 

Third  edition         3.00 

Weber's  Clinical  Hand-Book  of  Auscul- 
tation and  Percussion 1.00 

Harris'  Dictionary  of  Medical  Termi- 
nology and  Dental  Surgery     .     .     .  6.60 
Harris'     Principles     and    Practice    of 
Dental   Surgery.     Tenth  edition       .  6.00 

Bond's  Dental  Medicine 3.00 

Robertson  on  Extracting  Teeth  .     .     .  1.50 

Taft's  Operative  Dentistry     ....  4.60 

Fox  on  the  Human  Teeth       ....  4.00 

Richardson's  Mechanical  Dentistry     .  4.50 

Handy's  Text-Book  of  Anatomy     .     .  4.00 
Coles  on  Deformities  of  the  Mouth.    2d 

Edition.     Colored  Illustrations        .  2.50 

Tomes'  System  of  Dental  Surgery       .  4.50 

SCIENTIFIC. 

Cooley's  Toilet  and  Cosmetic  Arts  .     .  3.00 
Ott  on  the  Manufacture  of  Soap  and 

Candles         2.50 

Piesse  on  Perfumery.     A  new  edition  3.00 
Overman's  Mineralogy,   Assaying,  and 

Mining         .  1.25 

Piggott  on  Copper  Mining      ....  1.60 

Morfit's  Chemical  Manipulations     .     .  5.00 

Campbell's  Agriculture 1.60 

Darlington's  Flora  Cestrica     ....  2.25 

Miller  &  Lizars  on  Alcohol  and  Tobacoo  1.00 


CLASSIFIED  AND  DESCRIPTIVE  CATALOGUES  OF  MEDICAL  BOOKS,  WITH  THE  PBIOES 
ANNEXED,  SENT  FREE  BY  MAIL  UPON  APPLICATION. 


COUNT  WAY   LIBRARY   OF  MEDICINE 
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